The Responses of the Cutaneous Blood Vessels under Physiological and Pathological Conditions by Bradford, Robert George
THE RESPONSES OP THE CUTANEOUS BLOOD 









INFORMATION TO ALL USERS 
The quality of this reproduction is dependent upon the quality of the copy submitted.
In the unlikely event that the author did not send a com p le te  manuscript 
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.
uest
ProQuest 13905314
Published by ProQuest LLC(2019). Copyright of the Dissertation is held by the Author.
All rights reserved.
This work is protected against unauthorized copying under Title 17, United States C ode
Microform Edition © ProQuest LLC.
ProQuest LLC.
789 East Eisenhower Parkway 
P.O. Box 1346 
Ann Arbor, Ml 48106- 1346
My t h e s i s  c o n t a in s  th e  work and i n v e s t i g a t i o n s  c a r r i e d  out by  me. 
f o r  t h e  purpose o f  f i n d i n g  out w h eth er  the v a r io u s  s k in  r e a c t i o n s  
g iv e n  by th e  cu ta n eo u s  b lo o d  v e s s e l s  in  r e sp o n se  to  s t i m u l i ,  or 
shown by them under c e r t a i n  c o n d i t i o n s ,  m ight be h e l p f u l  when a p p l ie d  
to c l i n i c a l  w ork.
Most o f  my in fo r m a t io n  on t h o s e  s k in  r e a c t i o n s  lias been d e r iv e d  in
the f i r s t  p la c e  from t h r e e  s o u r c e s :
"The B lood  V e s s e l s  o f  th e  Human S k in  and t h e i r  R esponses"  
by S i r  T. l e w i s .
"The Anatomy and P h y s io lo g y  o f  C a p i l l a r i e s "  
by Krogh.
"Chemical F a c to r s  in  t h e  c o n t r o l  o f  th e  C ir c u la t io n "  
by H. H. B a le  in  h i s  Croonian L e c tu r e s .
The r e a c t io n s  com p rise:
The W hite R e a c t io n ,
The Red R ache.
The W heal.
R e f le x  Erythem a, or th e  F l a r e .
The E f f e c t  o f  Heat and C old  
C a p i l la r y  P u l s a t i o n .
A l l  e x c e p t  th e  l a s t  are e l i c i t e d  by c e r t a i n  s t i m u l i ,  and d i f f e r e n t
d e g r e e s  o f  s t r e n g t h  o f  s t im u lu s .
The f i r s t  s t e p  in  th e  i n v e s t i g a t i o n  was to  g a th er  t o g e t h e r  a l l  
in fo r m a t io n  about th e  anatomy o f  the s k in  v e s s e l s ;  then to  fa m ilia r ise  
m y s e l f  w ith  th e  v a r io u s  r e a c t io n s  as  t h e y  occu rred  under physiological 
c o n d i t i o n s ,  to  a s c e r t a i n  th e  known f a c t s  as  to the mechanism o f  th o se  
r e a c t i o n s ,  and to  a p p ly  the knowledge g a in ed  to p a t h o l o g i c a l  
c o n d i t i o n s .
The r e s u l t s  have perhaps been  somewhat d i s a p p o i n t in g .  The p r i n c i p a l  
r e a so n  o f  t h i s  i s  t h a t  th e  r e a c t i o n s  in c lu d e d  under the T r ip le  Response, 
th a t  i s ,  the red  t a c h e ,  f l a r e  and w h e a l ,  a re  th e  n a tu r a l  r e s p o n s e s  o f  
th e  v e s s e l s  to  p a t h o l o g i c a l  c o n d i t i o n s ,  and so do n o t  show any g r e a t  
v a r i a t i o n s .
The w h it e  r e a c t i o n  i s  opposed  t o  th e  t r i p l e  r e sp o n se  in  t h a t  i t  i s  a 
s ig n  o f  c o n s t r i c t i o n  o f  th e  s m a l l  b lo o d  v e s s e l s ,  w h i le  th e  t r i p l e  
r e sp o n se  d e n o te s  d i l a t a t i o n .
I t  w i l l  be s e e n  l a t e r  th a t  th e  red ta c h e  i s  the most c o n s t a n t  r e a c t i o n  
o f  a l l .  I t  i s  the prim ary l o c a l  r e sp o n se  to  in j u r y  however s l i g h t  .
The f l a r e  and th e  wheal a r e  f u r t h e r  s t e p s  in  th e  r e a c t i o n ,  depending  
on th e  s e v e r i t y  of i n j u r y .  Crammer in  h i s  book " F ev er , Heat Regulation,* 
C lim a te  and th e  T hyroid  A drenal Apparatus" adduces e v id e n c e  to  show 
th a t  a l l  the  f a c t o r s  con cern ed  in  h e a t  r e g u l a t io n  o f  warm -blooded  
a n im a ls ,  are  under c o n t r o l  o f  th e  sy m p a th e t ic  sy s te m , and t h e r e f o r e  
s u b j e c t  to  c o n t r o l  by th e  f u n c t io n a l  a c t i v i t y  o f  th e  t h y r o id  and 
ad ren a l g la n d s ;  and th a t  in  many o f  th e  f e v e r s  due to b a c t e r i a l  
i n f e c t i o n ,  th e r e  i s  an in c r e a s e d  a c t i v i t y  o f  th o s e  g la n d s .
My v iew  i s ,  t h a t  t h i s  i s  th e  g e n e r a l  r e s p o n se  to  i n  ju r y >and t h a t  the  
t r i p l e  r e sp o n se  i s  th e  l o c a l  r e s p o n se .
The body makes an a t te m p t  to s t r i k e  a b a la n c e  betw een th o s e  two 
r e a c t i o n s .
I f  the l o c a l  r e a c t i o n  i s  e x c e s s i v e ,  and i s  not h e ld  in  ch eck  by th e  
g e n e r a l  r e a c t i o n ,  we g e t  su c h  c o n d i t io n s  as U r t i c a r i a ,  Asthma,
Hay F e v e r ,  A n a p h y l a x i s ,  and perhaps BJpilepsy.
That th e  two r e s p o n s e s  i n t e r a c t ,  i s  s u g g e s t e d  by th e  f a c t s  t h a t
‘
h is ta m in e  i n  s m a ll  d o se s  s t i m u la t e s  th e  s e c r e t i o n  o f  a d r e n a l in ,  and 
a l s o  t h a t  i n j e c t i o n s  o f  a d r e n a l in  su p p r e s s  the a c t i o n  o f  a c e t y l  
c h o l in e  on t h e  a r t e r i o l e s .
In most r e a c t i o n s  o f  th e  body to i n j u r y ,  th e  l o c a l  r e sp o n se  comes  
f i r s t .  H istam in e  p a s s e s  in to  th e  c i r c u l a t i o n  and s t i m u l a t e s  th e  
a d r e n a l  and th e  t h y r o id  g la n d s  to a c t i v i t y  e i t h e r  d i r e c t l y  or 
through  th e  sy m p a th e t ic  s y s te m .
The in c r e a s e d  s e c r e t i o n  o f  a d r e n a l in  c a u s e s ,  e i t h e r  d i r e c t l y  or  
through  th e  m e d ia t io n  o f  some o th e r  ch em ica l s u b s ta n c e ,  c o n t r a c t io n  
o f  th e  m inute v e s s e l s  o f  the  s k i n .  The r e s u l t  i s  the  c o n s e r v a t io n  
o f  h e a t .  The th y r o id  s e c r e t i o n  c a u se s  d i l a t a t i o n  o f  th e  sm a ll  
a r t e r i o l e s ,  in c r e a s e d  m e ta b o lism , and in c r e a s e d  p r o d u c t io n  o f  h e a t .  
I f  my t h e o r i e s  are f o r  th e  moment assumed to be c o r r e c t ,  i t  w i l l  be 
u n d e r s to o d  t h a t  f r e q u e n t l y  d i s e a s e s  are  n ot so much th e  r e s u l t  o f  
e x t e r n a l  i n f l u e n c e ,  as  the r e s u l t  o f  th e  f a i l u r e  o f  th e  body to  
m a in ta in  an e q u i l ib r iu m  between the g e n e r a l  and th e  l o c a l  r e a c t i o n s ,  
so n e c e s s a r y  fo r  s u c c e s s f u l  r e s p o n s e .
Anatomy o f  Cutaneous B lo o d - V e s s e l s .
Both Lewis and Krogh i n  t h e i r  d e s c r i p t i o n  o f  t h e  c u ta n eo u s  b lo o d ­
v e s s e l s  adopt S p a l t e h o l z  as  t h e i r  a u t h o r i t y .  T heir  accou n t o f  
S p a l t e h o l z ' s  work on th e  anatomy o f  th e  cu ta n eo u s  b l o o d - v e s s e l s ,  i s  
for  t h e  most part f o l lo w e d  h e r e .
The d e ep es t  a r t e r i a l  l a y e r  forms a n e t-w o rk  in  the c u t i s ,  where i t  
j o in s  th e  f a t .  Here th e  v e s s e l s  an astom ose  f r e e l y  w ith  each o t h e r .  
From t h i s  cu tan eou s  a r t e r i a l  n e t -w o r k ,  arched  and b ra n ch in g  v e s s e l s
( 4 )
make t h e i r  way th rou gh  th e  c u t i s  tow ards th e  s u r f a c e .  These  
a r t e r i o l e s  run. a s in u o u s  co u rse  where th e  s k in  i s  movable, and can  
r e a d i l y  adapt th e m s e lv e s  to s t r e t c h i n g .
About th e  m id d le  o u te r  t h ir d  o f  the c u t i s ,  th e  arch ed  v e s s e l s  and 
t h e i r  b ran ch es  form a n o th e r  p l e x u s ,  th e  m eshes o f  w h ic h  v ary  
a c c o r d in g  to the s i t u a t i o n .  In the s o l e  o f  the  f o o t  th e y  are  
ro u g h ly  l / 3 r d  o f  a square m i l l i - m e t r e ,  in  th e  g l u t e a l  r e g io n  
1 to 1 .5  square mi H i - m e t  re s .
These m easurem ents are  im p o r ta n t ,  in  t h a t  change in  c o lo u r  on th e  
s k in  s u r fa c e  may c o v e r  a r e a s  w h ich  can be a s c r ib e d  to d i l a t a t i o n ,  or  
to  c o n t r a c t io n  o f  th e  arch ed  v e s s e l s .
l e w i s  c o n s id e r s  t h a t  an a r c h e d  a r t e r i o l e  may s u p p ly  tw o, th r e e  or 
four o f  th e  m esh es .
T h is  seco n d  a r t e r i a l  p le x u s  i s  c a l l e d  th e  s u b - p a p i l l a r y  p l e x u s .
From t h i s  p le x u s  t e r m in a l  a r t e r i o l e s  run tow ards th e  s k i n  s u r f a c e ,  
bend over a t  r i g h t  a n g le s  and run p a r a l l e l  t o  the  s u r f a c e ,  f o l l o w in g  
th e  p a p i l l a r y  r i d g e s  and g iv in g  o f f  in  t h e i r  c o u r s e ,  tw ig s  to  form  
th e  a r t e r i a l  lim b o f  the  lo o p ed  c a p i l l a r i e s .  The t e r m in a l  a r t e r i e s  
su p p ly  on an a v era g e  an a rea  o f  l / 7 t h  o f  a square m i l l i - m e t r e .  They 
su p p ly  a v a r ia b le  number o f  p a p i l l a e ,  and do n ot anastom ose w ith  each 
o th e r .
The a r t e r i a l  limb o f  th e  c a p i l l a r y  i s  narrow r e l a t i v e l y  to  th e  end o f  
th e  lo o p  and th e  venous l im b .
The c a p i l l a r y  lo o p  can be w e l l  seen  m ic r o s c o p i c a l l y ,  by f i r s t  
d e h y d r a t in g  th e  s k in  w ith  a l c o h o l  and th en  c o v e r in g  a sm a ll  a rea  
w ith  cedar o i l .  The area  i s  v iew ed  by r e f l e c t e d  l i g h t .  I  have
( 5 )
u se d  an o rd in a ry  house e l e c t r i c  l i g h t ,  a d j u s t a b le  , w i t h  a b lu e  t i n t e d  
g l a s s  b u lb ,  fo r  t h i s  p u r p o se .  The b lu e  g l a s s  c u t s  o f f  t h e  h e a t  and 
th e  u l t r a - v i o l e t  r a y s ,  and shows up th e  v e s s e l  o u t l i n e s  c l e a r l y .
The low  power o f  th e  m ic ro sco p e  i s  u s e d .
The number o f  c a p i l l a r i e s  v a r i e s  in  d i f f e r e n t  r e g i o n s .
W etzel and Zotterman e s t im a t e  th e  number o f  c a p i l l a r i e s  in  d i f f e r e n t  
p a r t s ,  and g i v e  an a v era g e  p er  square m i l l i - m e t r e  o f  64 in  th e  dorsum 
o f  th e  hand, 46 in  the fo r e -a r m , 16 in  t h e  cheek and 20 in  th e  p a le  
c ircu m o ra i a r e a .
I t  may seem s tr a n g e  th a t  the p a le  c ir c u m o r a i  a r e a  sh ou ld  c o n t a in  
more c a p i l l a r y  lo o p s  th a n  th e  ch eek s  which have n o r m a lly  b r i l l i a n t  
c o lo u r in g .  I t  can be shown t h a t  th e  c a p i l l a r i e s  th e m se lv e s  p l a y  
l i t t l e  p a r t  in  s k i n  c o lo u r in g .  This depends fo r  th e  most p a r t  on 
th e  v e n u l e s ,  and t h e  depth  o f  c o lo u r  on th e  s t a t e  o f  t h e i r  t o n e .
The more d i l a t e d ^  or th e  g r e a t e r  the d ia m e te r ,  the  g r e a t e r  i s  th e  
depth o f  c o l o u r .  In th e  ch eek s  th e  c a p i l l a r i e s ,  and more e s p e c i a l l y  
th e  v e n u l e s ,  have a l a r g e r  s i z e  than in  most o th e r  r e g io n s  o f  the  
s k in  s u r f a c e .
That the  s k in  co lou r  depends upon the v e n u l e s ,  can be shown by  
v iew in g  th e  s k in  s u r f a c e  m ic r o s c o p i c a l l y  by r e f l e c t e d  l i g h t ,  as  
b e fo r e  d e s c r ib e d .
The venous p l e x u s ,  t o  w h ich  th e  venous lim b o f  the c a p i l l a r i e s  
d r a in s ,  can be w e l l  s e e n  by t h i s  m ethod. I f  a g l a s s  s l i d e  i s  now 
tak en  and p r e s s u r e  made on the s k in ,  as  p a l l o r  d e v e lo p s  th e  v e n u le s  
are se e n  to be o b l i t e r a t e d .  F urther p r e s s u r e  o b l i t e r a t e s  th e  







The venous end o f  th e  c a p i l l a r y  lo o p  u n i t e s  w ith  o t h e r s  to  form  th e  
c o l l e c t i n g  v e n u l e s .  These e n t e r  the f i r s t  venous p l e x u s ,  the main  
l i n e s  o f  w hich  run a lo n g  th e  s k in  r id g e s  w i t h  th e  te r m in a l  a r t e r i o l e s ,  
hut u n l i k e  th e  a r t e r i o l e s ,  s e n d  o f f  r i g h t - a n g l e d  b ran ch es  to j o i n  
w ith  o th e r  b r a n c h e s .
T h is  f i r s t  venous p le x u s  l i e s  im m e d ia te ly  b en ea th  the b a s i s  o f  th e  
p a p i l l a e .
Just below  i s  a n o th e r  venous p l e x u s ,  and betw een the two th e r e  i s  
v e r y  f r e e  com m unication .
The two t o g e t h e r  form th e  s u b - p a p i l la r y  venous p l e x u s .  This p le x u s  
l i e s  ju s t  s u p e r f i c i a l  to  the s u b - p a p i l l a r y  a r t e r i a l  p l e x u s .
Below the s u b - p a p i l l a r y  a r t e r i a l  p l e x u s  i s  t h e  t h i r d  venous p l e x u s ,  
and deeper s t i l l  i s  the fo u r th  venous p l e x u s ,  about th e  l e v e l  o f  th e  
cutaneous a r t e r i a l  p le x u s  a t  the j u n c t io n  o f  th e  d e e p e s t  p a r t  o f  th e  
eorium  w ith  th e  f a t .
V a lv e s  and f u l l  m uscu lar  coat f i r s t  appear i n  the s u b - c u t i c u l a r  
ve i n s .
There are o c c a s io n a l  d i r e c t  com m unications between the t e r m in a l  
a r t e r i e s  and c o l l e c t i n g  v e n u le s  and even v e in s  o f  th e  s u b - p a p i l l a r y  
p l e x u s .
Of g rea t  i n t e r e s t  are  th e  d eeper a r t e r io - v e n o u s  com m unications  
d e s c r ib e d  by H oyer, c a l l e d  d e r iv a t o r y  ch a n n e ls  and n o te d  by him to  
occu r in  s i t u a t i o n s  where an in c r e a s e d  su p p ly  o f  b lood  m ight be j
r e q u ir e d  t o  r a i s e  th e  tem p eratu re  o f  p a r t s  esqposed to  c o l d ,  as  th e  
t i p s  o f  f i n g e r s ,  t o e s ,  and e a r s .
As t h e s e  i n v e s t i g a t i o n s  d ea l c h i e f l y  w ith  th e  s m a l l e s t  a r t e r i o l e s ,  I
c a p i l l a r i e s  and v e n u l e s ,  the p r e s e n t  s t a t e  o f  know ledge o f  th o s e  
v e s s e l s  w i l l  b e  g iv e n  in  d e t a i l .
The c a p i l l a r i e s  are  e n d o t h e l i a l  tu b e s  c o n s i s t i n g  o f  p o ly g o n a l  c e l l s ,  
e lo n g a te d  and o f  rhom boidal s h a p e ,  compared by S to h r  to  s t e e l  p en s  
p o in te d  at each end. These are cem ented t o g e t h e r  by cement substance 
They have  an o v a l  n u c le u s  p r o j e c t i n g  somewhat on b o th  th e  e x t e r n a l  
and the i n t e r n a l  s u r f a c e s .  That the  c a p i l l a r i e s  have an in d ep en d en t  
power o f  c h a n g in g  t h e i r  d ia m e te r ,  i s  a d m it te d  by p r a c t i c a l l y  e v e r y  
a u t h o r i t y  at th e  p r e s e n t  t im e .  But t h e  method by w hich  t h i s  change  
i s  a cco m p lish ed  i s  s t i l l  in  d i s p u t e ,  a l th o u g h  th e  r e s e a r c h e s  o f  
Vimtrup have done much to  p la c e  on a s u b s t a n t i a l  b a s i s ,  th e  argument 
in  fa v o u r  o f  the  p r e se n c e  o f  m uscle  c e l l s  on th e  w a l l s  o f  c a p i l l a r i e s .  
S t r i e k e r  was o f  t h e  o p in io n  th a t  o n ly  the in t e r n a l  d ia m eter  o f  th e  
c a p i l l a r y  v a r ie d  -  presu m ab ly  a s u g g e s t i o n  t h a t  th e  l e s s e n e d  diameter 
was due to  s w e l l i n g  o f  th e  p r o to p la sm , th e  r e s u l t  o f  o sm o t ic  
p r o c e s s e s .
Rouget s t u d i e d  the c a p i l l a r i e s  i n  th e  h y a lo id  membrane o f  th e  f r o g ’ s  
eye and found on th e  o u t s id e  w a l l  c e r t a i n  o v a l  n u c l e i  surrounded  by 
p r o to p la sm , o c c u r r in g  a t  i n t e r v a l s .  From th e  p ro to p la sm , projections  
e n c i r c l e d  the  c a p i l l a r i e s  l i k e  so  many h o o p s .
S te in a c h  and Kahn g iv e  m easurements w h ich  show t h a t  the o u t s id e  
d iam eter  o f  th e  c a p i l l a r i e s  i s  a b le  to c o n t r a c t  u n t i l  i t  i s  o n e - h a l f  
to o n e - s i x t h  th a t  o f  th e  d i l a t e d  c a p i l l a r y .
Krogh has v e r i f i e d  t h e ir  o b s e r v a t io n s  and so d is p r o v e s  th e  o sm o tic  
and im b ib i t io n  th e o r y ,  w h ic h ,  i f  i t  produced  any change a t  a l l  on th e  
o u t s id e  s u r f a c e ,  would cau se  an in c r e a s e  in  d ia m eter .
( 8 )
Vimtrup examined th e  c a p i l l a r i e s  o f  th e  mucous membrane o f  t h e  
to n g u e .  He f in d s  n u c l e i  d i f f e r i n g  somewhat from o r d in a r y  endothelial 
n u c l e i ,  t h e i r  c o n fo rm a tio n  v a r y in g  on d i l a t e d  and on c o n t r a c t e d  
c a p i l l a r i e s .
On t h e  d i l a t e d  c a p i l l a r y  th e  protop lasm  surrou nd s the n u c le u s ,  and 
towards t h e  p e r ip h e r y  s e n d s  o f f  p r o lo n g a t io n s  which l i e  a c r o s s  th e  
c a p i l l a r y ,  som etim es m e e t in g  p r o lo n g a t io n s  from th e  o th e r  s id e  o f  
th e  p r o to p la sm .
On f o l l o w i n g  th o s e  c e l l s  from th e  c a p i l l a r i e s  to th e  a r t e r i o l e s  and 
v e n u le s ,  i t  i s  found t h a t  th e y  become s h o r t e r  and change th e  d irection  
o f  t h e i r  l e n g t h  w ith  r e f e r e n c e  to t h e  c a p i l l a r y .
On th e  c a p i l l a r y  th e  l e n g th  l i e s  p a r a l l e l  t o  th e  l e n g t h  o f  th e  
v e s s e l .
As the  a r t e r i o l e s  or v e n u le s  a re  approached , the  c e l l s  l i e  more and 
more o b l i q u e l y ,  u n t i l  on th e  s t r o n g e r  a r t e r i o l e s  th e y  assume th e  
p o s i t i o n  and a ls o  the c h a r a c te r  o f  th e  s p in d le  sh a p ed  m u sc le  c e l l s  
w ith  e lo n g a te d  n u c l e i .
Krogh rep rod u ces  s e v e r a l  o f  Vimtrup's f i g u r e s  show ing th e  Rouget c e l l s ,  
w h ich , a l th o u g h  d iagram m atic , are s u f f i c i e n t l y  c o n v in c in g .
Vimtrup has su c c e e d e d  i n  o b s e r v in g  c o n t r a c t io n  and d i l a t a t i o n  in  th e  
l i v i n g  c a p i l l a r i e s  o f  th e  t a i l  o f  newt l a r v a ,  and he n o t i c e s  t h a t  th e  
c o n t r a c t io n  b e g in s  in  th e  v i c i n i t y  o f  the Rouget c e l l s .  He f u r th e r  
o b se r v e s  f o ld i n g  o f  th e  c a p i l l a r y  w a l l  on c o n t r a c t i o n .
He s t a t e s  th a t  he has been a b le  to  s e e  c e l l s  i d e n t i c a l  w i t h  Rouget  
c e l l s  on the  human c a p i l l a r i e s  and v e n u l e s .  He was however u n ab le  
to  make out th e  b ra n ch in g  p r o to p la sm ic  p r o c e s s e s .
He has o b se rv ed  th e  R ouget c e l l s  on the v e n u le s  o f  th e  s u b - p a p i l l a r y  
p l e x u s .  This p l e x u s ,  on a c c o u n t  o f  i t s  t h in  w a l l s  , i s  f u n c t i o n a l l y  
a c a p i l l a r y  p l e x u s .
Krogh c i t e s  Heimberger a s  h a v in g  o b se rv ed  th e  n a i l - f o l d  c a p i l l a r i e s  
o f  man. He d em o n stra te s  t h a t  ea ch  c a p i l l a r y  lo o p  i s  surrounded  by a 
co n t in u o u s  lymph space t r a v e r s e d  by a number o f  th r e a d s  which k eep  
t h e  lo o p  in  p o s i t i o n .  I f  a c o l l o i d a l  dye i s  i n j e c t e d  i n t o  t h i s  
sp a ce  i t  p e n e t r a t e s  betw een  the c e l l s  o f  th e  su r ro u n d in g  t i s s u e .  
Bbbecke d e s c r ib e s  an ex p er im en t  on f r o g s ,  w hich shows the co m p le te  
independence o f  th e  c a p i l l a r i e s  a s  fa r  a s  d i l a t a t i o n  and c o n t r a c t io n  
are c o n c e r n e d .
He p in s  out t h e  web o f  a f o o t  and a l lo w s  i t  to  d r y  up s l o w l y .  At
f i r s t  th e  c i r c u l a t i o n  i s  s lo w ,  the a r t e r i e s  narrow and many 
c a p i l l a r i e s  c l o s e d .  During th e  f i r s t  h a l f - h o u r  the a r t e r i e s  d i l a t e ,  
a new number o f  c a p i l l a r i e s  open u p ,  and th e  c u r r e n t  o f  b lo o d  becomes  
r a p id .  A fterw a rd s  the a r t e r i e s  c o n t r a c t  a g a in  and become v e r y  
narrow , yet  t h e  c a p i l l a r i e s  become more and more d i l a t e d  i n  s p i t e  o f  
th e  low a r t e r i a l  p r e s s u r e .
Bbbecke p o in t s  out t h a t  the  v a r i a t i o n s  in  the c o lo u r  o f  th e  s k in  in  
h e a l t h ,  depend upon th e  q u a n t i t y  o f  b lood  in  th e  c a p i l l a r i e s  and 
v e i n s ,  and th a t  the  tem p eratu re  o f  t h e  s k in  depends upon th e  r a t e  o f  
th e  b lood  f lo w ,  w h ich  a g a in  depends upon th e  s t a t e  o f  th e  a r t e r i o l e s  -  
an in c r e a s e d  f lo w  i f  t h e y  are  d i l a t e d ,  a d im in is h e d  f low  i f  contracted. 
From t h e s e  “two f a c t s  c e r t a i n  axioms a p p l ie d  to normal p e r s o n s ,  may be 
s t a t e d .
I f  th e  hand i s  warm but p a l e ,  th e n  the a r t e r i o l e s  are d i l a t e d ,  and
th e  c a p i l l a r i e s  and v e n u le s  c o n t r a c t e d .
I f  th e  hand i s  c o l d  hut cy a n o sed , th en  th e  a r t e r i o l e s  are c o n t r a c te d  
and th e  c a p i l l a r i e s  and v e n u le s  are d i l a t e d .
I f  th e  hand i s  c o ld  hut red  then  the a r t e r i o l e s  are c o n t r a c te d  and 
th e  c a p i l l a r i e s  and v e n u le s  are d i l a t e d ,  and the tem p eratu re  o f  th e  
b lo o d  i s  so low th a t  r e d u c t io n  o f  t h e  oxyhaem oglob in  i s  red u ced  to  
a minimum.
I f  the  hand i s  both  c o ld  and p a le  th e n  th e  a r t e r i o l e s ,  c a p i l l a r i e s  
and v e n u le s ,  are c o n t r a c t e d .  This however i s  a p a t h o l o g i c a l  
c o n d i t i o n ,  t h e  extrem e typ e  o f  w h ich  i s  Raynaud1s D i s e a s e .
The n erve  su p p ly  o f  the  c a p i l l a r i e s  i s  s t i l l  a m atter o f  
c o n tr o v e r s y .
I t  i s  r e c o g n is e d  t h a t  f i n e  n o n -m e d u lla te d  f i b r e s  d e r iv e d  from the  
s y m p a th e t ic ,  accompany th e  c a p i l l a r i e s .  G e n e r a l ly  th ere  a re  two 
a lo n g  each c a p i l l a r y  and co n n e c te d  to  ea ch  o th e r  by a n a s to m o s is .  
Krogh sa y s  t h a t  Busch has s u c c e e d e d  i n  s t a i n i n g  v e r y  f i n e  f i b r e s  
which p e n e t r a t e  in to  the  Rouget c e l l s .
From th e  exp er im en ts  o f  S t e in a c h  and Kahn on the  f r o g Ts n i c t i t a t i n g  
membrane, t h o s e  o f  Hooker on the s k in  o f  th e  c a t Ts ear a f t e r  
e l e c t r i c a l  s t i m u la t i o n  o f  the c e r v i c a l  s y m p a th e t ic ,  and o f  Krogh 
on t h e  ear of th e  a lb in o  r a b b i t  a f t e r  the same typ e  o f  s t i m u l a t i o n ,  
i t  i s  c e r t a i n l y  p roved  th at  c a p i l l a r i e s  and v e n u le s  c o n t r a c t  from  
sy m p a th e t ic  s t i m u la t i o n  in d e p e n d e n t ly  o f  the a r t e r i o l e s .
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Fo r  d e s c r i p t i v e  p u r p o s e s  L e v i s  a d o p t s  t h e  f o l l o w i n g  c l a s s i f i c a t i o n  
o f  t h e  c u ta n e o u s  v e s s e l s :
n  c u ta n eou s  a r t e r i e s
(
S t r o n g  a r t e r i o l e s ( C u t a n e o u s  a r t e r i a l  ne tw ork
(
(Arched a r t e r i o l e s
B ranches  of  t h e  l a s t  
S u b - p a p i l i a r y  a r t e r i a l  n e tw o rk  
2 e nn ins. l a r  te  r  i  o l e  s 
C a p i l l a r i e s  
C o l l e c t i n g  v e n u le sI l in u t e  Y e s s e l s
Deep Veins
F i r s t  Venous P le x u s  )
Second Venous P l e x u s ) 
C ommunicat ing  ve i n s  
T h i r d  Venous P le x u s
)Sub-pap i l l a r y  Venous P l e x u s
Comraunicating v e in s  
F o u r th  Venous P l e x u s  
'Plain Cutaneous v e in s  .
Lymphatic  V e s s e l s
I n  t h e  s k i n  t h e r e  a r e  v e ry  few ly m p h a t ic s  w i t h  an e n d o t h e l i a l  
l i n i n g ,  bu t  t h e r e  o re  numerous s p a c e s  between th e  f i b r e s  o f  th e  
corium and th e  c e l l s  o f  th e  e p i t h e l i a l  l a y e r .
The ly m p h a t i c s  b e g in  a s  b l i n d  ends i n  t h e  p a p i l l a e  o f  t h e  s k i n .  
They p a s s  down t o  a ly m p h a t ic  p l e x u s  i n  th e  s u b - p a p i l l a r y  l a y e r ,  
then  c o u rse  o b l i q u e l y  th ro u gh  th e  co r iu m  w i th  the  b lood  v e s s e l s ,  
and a r e  c o l l e c t e d  i n t o  the  l a r g e r  ly m p h a t ic s  o f  th e  s u b - c u t a n e o u s  
t i s s u e s .
The sp a ce s  devoid  of e n d o th e l iu m  are -oresent  be tween the  f i b r e s  o f
th e  corium , around t h e  c o i l s  and d u cts  o f  th e  sw eat g la n d s ,  b e tw een  
th e  ep iderm al c e l l s  o f  th e  h a ir  f o l l i c l e s  and se b a c e o u s  g la n d s ,  and 
betw een  t h e  p r i c k l e  c e l l s  o f  th e  m a lp ig h ia n  l a y e r .
The W hite R e a c t io n .
This r e a c t i o n  depends on th e  p a l l o r  w hich d e v e lo p s  on l i g h t l y  
s t r o k in g  t h e  s k in  w ith  a s l i g h t  p u l l i n g  a c t i o n  s u f f i c i e n t  t o  cau se  
a c e r t a i n  amount o f  s t r e t c h i n g  o f  th e  s k in .
The r e a c t i o n  i s  b e s t  e l i c i t e d  by means o f  a f l a t  r u l e r  w i t h  smooth  
rounded en d s , about th r e e  c e n t i - m e t r e s  broad . This i s  drawn l i g h t l y  
and sm o o th ly  a c r o s s  the  s k i n .
As th e  r u l e r  t r a v e l s  over  th e  s k in  i t  p r e s s e s  out the  b lood  from th e  
v e n u le s  and c a p i l l a r i e s .  As t h o s e  are the v e s s e l s  r e s p o n s i b l e  fo r  ' 
s k in  c o lo u r ,  the s k i n  b la n c h e s .  This im m e d ia te ly  g i v e s  p la c e  to  a 
s l i g h t  f lu s h i n g  w hich s u b s id e s  q u ic k ly ,  and in  15 to  20 seco n d s  a f t e r  
the a c tu a l  s t r o k i n g  o f  the  s k i n ,  p a l l o r  commences and r e a c h e s  i t s  
h e ig h t  in  from 30 seco n d s  to one m in u te .  I t  l a s t s  from th r e e  to  
f i v e  m in u te s .
Lewis says  th a t  i t  i s  r e a d i l y  provoked  in  young p e o p le .
I  f i n d  th a t  i t  o ccu rs  w i th  g r e a t e r  fre q u e n c y  a f t e r  sev en  y e a r s  and 
d im in is h e s  in  freq u en cy  a f t e r  25 y e a r s .
In two c h i l d r e n ,  both about 7 y e a r s  o f  a g e ,  a c o m p a r a t iv e ly  f irm  
s tr o k e  -  s u f f i c i e n t  to produce a w e ll-m a rk ed  red ta c h e  i n  m ost p e o p le  
was f o l lo w e d  by a w ell-m arkBd p a l l o r .
When th e  s tr o k e  was h e a v i e r ,  a lth o u g h  th e  red  ta c h e  d id  come u p , i t  
d isa p p e a r e d  q u ic k ly  and was fo l lo w e d  by p a l l o r  a lo n g  th e  l i n e  o f  
s t  ro k e .
L ew is p o i n t s  out t h a t  p r e s s u r e  on the  s k in  does n o t  produce th e  
w h ite  r e a c t i o n .  He c o n s id e r s  th a t  t e n s i o n  o f  th e  s k in  i s  the  
p ro b a b le  f a c t o r .  As p r o o f  o f  t h i s  he p l a c e s  two f i n g e r s  on th e  
s k in  an in c h  a p a r t ,  and  by s t r e t c h i n g  the s k i n  b etw een , he p rod u ces  
th e  w h ite  r e a c t io n  when th e  t e n s i o n  i s  r e l e a s e d .
I have found t h a t  in  t h o s e  c a s e s  which g iv e  the w h ite  r e a c t i o n  
r e a d i l y ,  th e  s k in  surrou nd in g  th e  red  ta c h e  f r e q u e n t l y  a l s o  g i v e s  a 
b o r d e r in g  p a l l o r  ©bout two to  th r e e  m i l l i - m e t r e s  broad . This comes 
up in  about th e  same t im e  as the  w h ite  r e a c t i o n  i t s e l f .  I t  seems  
to d isa p p e a r  q u ic k e r  than  th e  w h ite  r e a c t i o n .
T h is ,  on accou n t o f  th e  c o m p lic a te d  r e a c t i o n  o f  th e  r ed  t a c h e ,  i s  
w hat one w ould  e:xpect.
I t  w i l l  be shown l a t e r  t h a t  when th e  red  ta c h e  has d e v e lo p e d  i t  te n d s  
to produce d i l a t a t i o n  o f  t h e  a r t e r i o l e s .  This a r t e r i o l a r  d i l a t a t i o n  
w i l l  in c r e a s e  the  p r e s s u r e  i n  th e  c a p i l l a r i e s  in  and su r ro u n d in g  the  
red  t a c h e ,  and t h e r e f o r e  th e  p a l l o r  su r ro u n d in g  the red  ta c h e  w i l l  
ten d  to d isa p p e a r  q u ick er  than the w h it e  r e a c t i o n .
Lewis draws a t t e n t i o n  to  th e  s h a r p n e s s  o f  th e  d e f i n i t i o n  o f  th e  
w h ite  r e a c t i o n ,  show ing i t s e l f  o n ly  on th e  a rea  o f  s k in  a c t u a l l y  
tou ch ed  by t h e  r u l e r .  There are  no v i s i b l e  p r o j e c t i o n s  from th e  
s id e  o f  t h e  w h ite  r e a c t i o n .  A p e n c i l  l i n e  run a lo n g  th e  s i d e  o f  
th e  r u le r  co u ld  s c a r c e l y  produce a more d e f in e d  m argin .
In t h e  an a to m ica l d e s c r i p t i o n  o f  th e  v e s s e l s  th e  meshes o f  th e  
s u b - p a p i l la r y  p le x u s  were d e s c r ib e d  as v a r y in g  from l / 3 r d  o f  a 
square m i l l i - m e t r e  to about 2 square m i l l i - m e t r e s  in  d i f f e r e n t  p a r t s  
o f  th e  s k i n .
l e w i s  c a l c u l a t e d  t h a t  th e  arch ed  a r t e r i o l e s  s u p p ly  2 to 4 o f  th o s e  
m esh es .  I f  t h o s e  a r t e r i e s  d id  tak e  p a r t  in  th e  w h ite  r e a c t i o n ,  
th e  p a l l o r  would o v e r la p  the l i n e  o f  s t r o k e  by. some m i l l i - m e t r e s .
I t  w as t h i s  t h a t  made l e w i s  c o n s id e r  t h a t  v e s s e l s  s m a l l e r  than  th e  
arch ed  a r t e r i o l e s  w ere in v o lv e d  in  t h i s  r e a c t i o n .
By means o f  t h e  o c c l u s i o n  t e s t  he d e f i n i t e l y  p roved  t h a t  th e  reaction  
depended upon t h e  m inute v e s s e l s .
T h is  t e s t  i s  s im p le  and c a n  be c a r r i e d  out by an yon e.
A s u s c e p t i b l e  p e r so n  i s  ch osen  who shows an e a s i l y  e l i c i t e d  w h it e  
r e a c t i o n .
An o rd in a ry  b io o d -p r e s s u r e  a rm le t  i s  ta k en  and f i x e d  in  th e  u s u a l  
way on th e  upper arm.
To a vo id  c o n g e s t i o n  o f  the v e i n s ,  w h ich  m ight a f f e c t  t h e  c l e a r n e s s  
o f  th e  r e a c t i o n ,  i t  i s  r a p id ly  i n f l a t e d  to  a p r e s s u r e  o f  200 m i l l i ­
m etres  H g . , or at l e a s t  a p r e s s u r e  s u f f i c i e n t  to  c o m p le te ly  a r r e s t  
th e  b lood  su p p ly  to th e  l im b .
When the  p r e s s u r e  on the c a p i l l a r i e s ,  a r t e r i e s  a n d -v e in s  has  
s t a b i l i s e d  i t s e l f  -  t h i s  ta k e s  about one m inute -  the  l i g h t  
s t r e t c h i n g  s t r o k e  i s  a p p l ie d  to the forearm  o f  th e  o c c lu d e d  l im b ,  
and as  a c o n t r a s t ,  a l s o  to  th e  forearm  o f  the o th e r  l im b .  Ho 
d i f f e r e n c e  can be o b serv ed  in  the  w h ite  r e a c t i o n  on th e  two 
fo rea rm s .
With th e  c i r c u l a t i o n  s to p p e d ,  t h i s  can on ly  mean th a t  th e  
c a p i l l a r i e s  and v e n u le s  -  the v e s s e l s  r e s p o n s ib l e  fo r  s k i n  c o lo u r  -  
c o n t r a c t  and f o r c e  out th e  b lo o d .  I t  can n ot be due t o  p a s s i v e  
c o n t r a c t io n  from a d im in ish ed  su p p ly  o f  b lo o d  from c o n t r a c t e d
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a r t e r i o l e s .
A r t e r i o l a r  c o n t r a c t io n  would o n ly ,  a s  l e w i s  s a y s ,  f o r c e  more H o o d  
i n t o  th e  c a p i l l a r i e s .
C a r r ie r  and l e w i s  have both  o b se r v e d  th e  sk in  m i c r o s c o p i c a l l y ,  b o th  
b e fo r e  and a f t e r  s t r o k i n g ,  and have s e e n  th e  te r m in a l  a r t e r i e s ,  
c a p i l l a r i e s  and v e n u le s  c o n t r a c t .
l e w i s  compares th e  p a l l o r  o f  m ech a n ic a l  p r e s s u r e  and th e  p a l l o r  o f
th e  w h ite  r e a c t i o n  in  th e  o c c lu d e d  l im b .
On r e l e a s i n g  m ech a n ic a l  p r e s s u r e  th e  p a l l o r  d isa p p e a r s  in  a secon d  
or tw o, w h i le  in  th e  a rea  e x h i b i t i n g  th e  w h it e  r e a c t i o n  th e  p a l l o r  
rem ains fo r  about 5 m in u te s .
This can o n ly  mean t h a t  t h e  v e s s e l s  r e s p o n s i b l e  fo r  s k in  c o lo u r  are  
c o n t r a c te d .
I f  th e  w h ite  ta c h e  i s  e l i c i t e d  on th e  fo rea rm , or a d r e n a l in  
p u n ctu red  in t o  th e  s k in ,  i t  can be shown by means o f  th e  b lo o d  
p r e s s u r e  a rm le t  t h a t  th e  c o n t r a c te d  v e n u le s  and c a p i l l a r i e s  w i l l  
w ith s ta n d  a p r e s s u r e  o f  from 70 m i l l i - m e t r e s  to  100 m i l l i - m e t r e s  Hg. 
Lewis has shown t h a t  th e  p r e s s u r e  in  th e  v e i n s  below  th e  a r m le t  r i s e s
to  th e  p r e s s u r e  i n d i c a t e d  on th e  m ercury column.
G rant, Lewis and H a rr is  (H eart V o l.  XIV Ho. 1 . )  have p ro v ed  t h a t  th e  
w h ite  r e a c t i o n  i s  in d ep en d en t o f  th e  n erv e  su p p ly .
The Red Tache.
T rou sseau  i n  d e s c r ib in g  th e  Tache c£r£b rsile  s a y s ,  " I f  a f t e r  e x p o s in g  
th e  p a t i e n t ,  h i s  s k in  be g e n t ly  rubbed w i t h  a hard body, such  as  a 
p e n c i l ,  or s im p ly  w ith  th e  n a i l ,  the  p a r t  tou ch ed  becomes o f  a b r ig h t  
red  c o lo u r  w hich p e r s i s t s  f o r  a more or l e s s  p ro lo n g e d  p e r io d ,  t h a t
in  f e v e r s  o th e r  th an  c e r e b r a l  th e  r e d n e s s  was n e v e r  to  be compared  
as r e g a r d s  i n t e n s i t y  and d u r a t io n  w i t h  th e  r e d n e s s  p rod u ced  in  
i n d i v i d u a l s  s u f f e r i n g  from b r a in  f e v e r .  In  th e  l a t t e r  i t  sp r e a d  
fo r  s e v e r a l  c e n t im e t r e s  beyond th e  p a r t  d i r e c t l y  to u c h e d ."
T rousseau  in  t h i s  p a ssa g e  i s  r e a l l y  d e s c r ib in g  two r e a c t i o n s  -  th e  
r e a c t i o n  o f  th e  s k in  on the  p a r t  to u c h e d ,  and th e  s p r e a d in g  r e a c t i o n .  
These two r e a c t i o n s  are  due to  d i f f e r e n t  m echanism s. The one 
r e a c t i o n  Lewis d e s c r ib e s '  as th e  red  t a c h e ,  th e  o th e r  as  th e  f l a r e .
As t h e s e  two term s a p t l y  i n d i c a t e  th e  d i f f e r e n c e  b etw een  th e  two 
r e a c t i o n s ,  th e  term s w i l l  be u sed  h e r e .
The red  ta c h e  i s  produced  by s t r o k in g  th e  s k in  w ith  a g r e a t e r  f o r c e  
th an  i s  u se d  in  b r in g in g  out th e  w h ite  r e a c t i o n .
Any b lu n t  in stru m en t  can be u sed  su c h  a s  th e  end o f  a p e n c i l  or p en .
I ,  how ever, have c o n t in u e d  to  u se  th e  r u l e r  em ployed in  e l i c i t i n g  th e  
w h ite  r e a c t i o n .  I t  g i v e s  a broad a rea  fo r  i n s p e c t i o n  and th e  
p r e s s u r e  u se d  can be e a s i l y  g ra d u a te d .  The s k in  can  be s tr o k e d  
a lo n g  th e  same broad l i n e  as o f t e n  as d e s ir e d .
Ho m a tte r  which in stru m en t  i s  u sed , th e  r e s u l t  i s  th e  same, a red
r e a c t i o n  e x a c t l y  c o r r e sp o n d in g  t o  th e  p a r t  o f  s k in  a c t u a l l y  to u c h e d .  
W ith th e  r u le r  th e  m argins o f  th e  broad red  ta c h e  a r e  s t r a i g h t  l i n e s ,  
and s ta n d  out s h a r p ly  d e l i n e a t e d  from th e  su rro u n d in g  s k in .
The r e a c t i o n  comes up s p e e d ie r  th an  t h e  w h ite  r e a c t i o n  -  i n  from  
3 to  10 s e c o n d s .  I t  i s  a t  f i r s t  red  in  c o lo u r  but g r a d u a l ly  
assumes a venous t i n g e .
The tim e o f  d isa p p e a r a n c e  v a r i e s  g r e a t l y .
Lewis has shown by h i s  o c c lu s io n  t e s t  t h a t  th e  red  r e a c t i o n  o ccu rs
even  when th e  b lo o d  f lo w  i s  c o m p le te ly  s to p p e d .  from  t h i s ,  and 
from th e  s h a r p ly  d e l i n e a t e d  c h a r a c te r  o f  th e  re d  ta c h e  he comes to  
th e  c o n c lu s io n  t h a t  i t  i s  ca u se d  by d i l a t a t i o n  o f  th e  m inute  v e s s e l s  
o f  th e  s k in ,  t e r m in a l  a r t e r i o l e s ,  c a p i l l a r i e s ,  v e n u le s  and s u b -  
p a p i l l a r y  venous p l e x u s .  That i s ,  c h i e f l y  by the  v e s s e l s  w hich  
g iv e  c o lo u r  t o  th e  s k i n .
The f a c t  t h a t  th e  red  co lo u r  g i v e s  p la c e  to  a venous t in g e  i s  an  
i n d i c a t i o n  th a t  t h e  a r t e r i o l e s  p l a y  l i t t l e  p a r t  in  th e  f i r s t  p a r t  o f  
th e  r e s p o n s e .
The c u r r e n t  in  th e  s m a l l  v e s s e l s ,  c o u r s in g  through  a g r e a t l y  
in c r e a s e d  bed , must s lo w  down, and t h e r e f o r e  a l lo w  a g r e a t e r  i n t e r ­
change o f  oxygen to  th e  t i s s u e s ,  and c a r b o n -d io x id e  back t o  th e  
b lo o d .  This d e c r e a s e s  th e  p r o p o r t io n  o f  oxyhaem oglob in  i n  the  
b lo o d ,  and g iv e s  th e  venous t i n g e .
The r e a c t i o n  o ccu rs  on w h ite  s c a r  t i s s u e .
Here th e  c o lo u r  i s  o f  a b r ig h t  p in k  t i n t  and i t  does n o t  d e v e lo p  a 
venous t i n g e .  This can o n ly  mean t h a t  th e  v e n u le s  a r e  e i t h e r  n o t  
so numerous in  s c a r  t i s s u e ,  or t h a t  th e  d iam eter  o f  th e  v e n u le s  and 
v e i n s  o f  th e  s u b - p a p i l l a r y  p le x u s  are  v e r y  much l e s s  th an  in  normal 
t i s s u e .  I t  f o l lo w s  from t h i s ,  t h a t  th e r e  i s  l e s s  oxygen l o s s  from  
th e  b lo o d  in  s c a r  t i s s u e ,  and t h a t  th e  m etab o lism  o f  t h i s  t i s s u e  
i s  low .
Lew is has sthown t h a t  th e  red  r e a c t i o n  o ccu rs  on t i s s u e  d e p r iv e d  o f  
i t s  n erve  su p p ly .
I  have t r i e d  fo r  th e  r e a c t i o n  on o v er  200 p e r so n s  and I have n e v e r  
f a i l e d  to  g e t  a d e f i n i t e  red  t a c h e .
In two c a s e s  -  to  be commented on l a t e r  -  even  a f t e r  s t r o k i n g ,  th e  
r e s u l t  was so  s l i g h t  as  to  be o n ly  j u s t  p e r c e p t i b l e .
A r e a c t i o n  w hich  i s  so g e n e r a l  must o f  n e c e s s i t y  have i t s  b a s i s  in  a 
p h y s i o l o g i c a l  p r o c e s s .
In th e  o c c l u s i o n  t e s t  i t  i s  som etim es d i f f i c u l t  to  b r in g  out th e  red  
ta c h e  c l e a r l y .
Lew is show s, i f  b e fo r e  s to p p in g  th e  b lo o d  f lo w  c o m p le t e ly ,  a p r e s s u r e  
o f  30 m i l l i - m e t r e s  Hg. i s  thrown in t o  th e  a rm le t  and soon  a f t e r  the 
o c c lu d in g  p r e s s u r e  a p p l i e d ,  t h a t  under th o s e  c o n d i t i o n s  a g r e a t e r  
q u a n t i t y  o f  b lo o d  i s  h e ld  up in  th e  lim b and th e  red  ta c h e  i s  c l e a r l y  
s e e n ,  -  th e  d i s t i n c t n e s s  o f  the ta c h e  depend ing  upon th e  amount o f  
b lo o d  p r e s e n t  in  th e  v e s s e l s .
That the r a t e  o f  b lo o d  f lo w  i s  in c r e a s e d  in  th e  red  ta c h e  Lewis  
p r o v e s  by th e  f o l l o w in g  ex p er im en t.
A p r e s s u r e  o f  70 m i l l i - m e t r e s  Hg. i s  thrown upon th e  v e i n s  o f  th e
upper arm and m a in ta in e d  fo r  th r e e  m in u te s .  At th e  end o f  t h i s  t im e
th e  arm i s  d e e p ly  cy a n o sed . A f irm  s tr o k e  upon th e  s k in  o f  the
forearm  g iv e s  a w e ll-m a rk ed  re d  l i n e  c o n t r a s t in g  w i t h  th e  su r ro u n d in g
cyan osed  s k i n .  This r e d n e s s ,  r e p r e s e n t in g  a r t e r i a l  b lo o d ,  i s  
c o n t in u ed , showing t h a t  th e  r a t e  o f  b lo o d  f lo w  i s  i n c r e a s e d .
R e f l e x  Erythema.
R e f l e x  erythema or the  f l a r e  a s  Lew is has so p e r t i n e n t l y  term ed i t ,  
i s  a r e a c t io n  w hich  occu rs  a f t e r  th e  red  t a c h e .  The tim e o f  
appearance i s  v a r i a b l e ,  but i s  u s u a l l y  15 to  30 se c o n d s  a f t e r w a r d s .
I t  depends on th e  f o r c e  e x e r t e d  to  produce th e  red  t a c h e ,  w h eth er  or 
n o t  th e  f l a r e  w i l l  f o l l o w .  A l i g h t  s t r o k e  s u f f i c i e n t  to  produce
th e  red  ta c h e  may n o t  he o f  ad eq u ate  s t r e n g t h  to  b r in g  ou t th e  
f l a r e .
In some h y p e r s e n s i t i v e  s k in s  i t  f o l l o w s  even  a l i g h t  s t r o k i n g ,  w h i l s t  
on o th e r  s k in s  v e r y  heavy  s t r o k e s  and even  r e p e a te d  s t r o k e s  may f a i l  
to  e l i c i t  th e  r e a c t i o n .
I t  comes up r e a d i l y  in  most b a b ie s .
The c o lo u r  o f  th e  f l a r e  d i f f e r s  u s u a l l y  from t h e  r ed  t a c h e .  I t  i s  
more o f  a b r ig h t  s c a r l e t  c o lo u r  and does n o t ,  l i k e  th e  r ed  t a c h e ,  
change i t s  t i n t  when f u l l y  d e v e lo p e d .  The i n t e n s i t y  o f  th e  c o lo u r  
d im in is h e s  somewhat from th e  c e n t r a l  p a r t  t o  th e  m a rg in s .
I t  comes up around th e  red  ta c h e  and e x te n d s  on each  s i d e  f o r  a' 
v a r i a b l e  d i s t a n c e  u s u a l l y  1 t o  3 c e n t i - m e t r e s  o u t s id e  th e  b o rd ers  o f  
th e  t a c h e .  Lew is sa y s  t h a t  e x c e p t i o n a l l y  i t  rnay ex te n d  f o r  10 c e n t i  
m e t r e s .
I t  v ery  seldom  ap p ears  w ith o u t  a p r e c e d in g  w e l l - c o l o u r e d  red  ta c h e  
and o b v io u s ly  depends upon th e  f a c t o r s  t h a t  are  r e s p o n s i b l e  f o r  th e  
appearance o f  the l a t t e r  r e a c t i o n .
The f l a r e  comes up o u t s id e  th e  a rea  s t im u la t e d  and the  m argins  d i f f e r  
from th e  m argins o f  th e  l o c a l  r e a c t i o n s .
The m argins o f  th e  l o c a l  r e a c t i o n s  have been d e s c r ib e d  a s  d e f i n i t e l y  
co r r e sp o n d in g  to  the l i n e  o f  s t r o k e .  The m argins o f  the f l a r e  on 
th e  o th e r  hand a re  i r r e g u l a r  and c r e n a te d .
An im p ortan t p o in t  i s  th e  a r e a s  co v e r e d  by th o se  c r e n a t i o n s .  They 
v ary  s l i g h t l y  but a re  u s u a l l y  from 2 to  4 m i l l i - m e t r e s  in  d ia m e te r .
In  my d e s c r i p t i o n  o f  th e  anatomy o f  th e  cu ta n eo u s  v e s s e l s  ta k en  from  
S p a l t e h o l z ,  th e  arch ed  a r t e r i o l e s  were d e s c r ib e d  as s u p p ly in g  from
2 to  4 o f  th e  m eshes o f  the  s u b - p a p i l l a r y  p l e x u s .  The i n d i v i d u a l  
meshes co v e r  an a rea  o f  from l / 3 r d  o f  a squ are  m i l l i - m e t r e  t o  
2 square m i l l i - m e t r e s ,  dep en d in g  upon th e  r e g io n  o f  th e  s k i n .
The c r e n a t io n s  o f  th e  m argins w i l l  be found to  c o v e r  a r e a s  v ery  
s i m i l a r  to the area  s u p p l ie d  b$ the arched  a r t e r i o l e s .
A f te r  a s h o r t  i n t e r v a l ,  and w h i le  th e  r ed  ta c h e  i s  s t i l l  a t  i t s  
h e i g h t ,  the  f l a r e  commences to  d is a p p e a r .  T h is  o c c u r s  f i r s t  a t  
th e  m argins and soon  w h ite  s p e c k le d  a r e a s  appear th ro u g h o u t th e  
f l a r e ,  l e a v in g  c o lo u r e d  i s l e t s  s c a t t e r e d  h ere  and t h e r e .  These  
to o  u l t i m a t e l y  d isa p p e a r  and the f l a r e  a rea  i s  l e f t  w ith  th e  s k in  
s l i g h t l y  p a le r  in  most c a s e s ,  than  i t  was b e fo r e  th e  r e a c t i o n  
commenced.
In w e ll-m a rk ed  m o t t l i n g  o f  th e  forearm  or o th e r  s k in  a r e a ,  when th e  
red  ta c h e  i s  l a i d  down by s e v e r a l  s t r o k e s ,  th e  f l a r e  can  be s e e n  
e x te n d in g  outwards r a p i d l y  a lo n g  th e  dark a r e a s  o f  th e  m o t t le d  sk in  , 
o b v io u s ly  f o l l o w i n g  th e  l i n e  o f  l e a s t  r e s i s t a n c e .
The p a le  a r e a s  become c o lo u r e d  a l s o ,  but e v i d e n t l y  t h e s e  a r e a s  a re  
f lo o d e d  by th e  f l a r e  w i t h  d i f f i c u l t y .
l e w i s ' s  e x p la n a t io n  o f  the m o tt le d  a r e a s  i s  t h a t  t h e y  depend upon  
v a r i a t i o n s  in  to n e  in  th e  c a p i l l a r i e s  and v e n u l e s ,  e s p e c i a l l y  th e  
v e n u le  s .
He re g a r d s  th e  p a le  a r e a s  as th e  c e n t r a l  p a r t  o f  a r t e r i o l a r  
t e r r i t o r i e s ,  and th e  darker c i r c u m f e r e n t i a l  m arkings as  th e  
b o u n d a r ie s  o f  t h o s e  a r e a s .
I t  i s  g e n e r a l ly  reg a rd ed  t h a t  where th e  b lo o d  su p p ly  i s  good th e  
c a p i l l a r i e s  and o th e r  m inute v e s s e l s  t e n d  to  c o n t r a c t .  Where th e
supply i s  d e f i c i e n t  t h e r e  i s  a te n d e n c y  f o r  th e  m inute  v e s s e l s  t o  
expand.
Krogh i s  o f  o p in io n  t h a t  t h i s  depends upon w h eth er  oxygen i s  in  
e x c e s s  o f  th e  t i s s u e  demands or i s  d e f i c i e n t .
U l t i m a t e l y  when th e  f l a r e  i s  f u l l y  d e v e lo p e d  th e  m o t t le d  a r e a s  te n d  
t o  d isa p p e a r  hut r e tu r n  a g a in  when th e  f l a r e  d is a p p e a r s .
By p r e v i o u s l y  m arking ou t th e  c e n t r e s  o f  th e  p a le  a r e a s  i t  can he 
shown t h a t  th e  m o t t le d  markings r e tu r n  e x a c t l y  t o  th e  same 
p o s i t i o n s .
I f  on r e p e a te d  s t r o k in g s  no f l a r e  comes u p , i t  w i l l  f r e q u e n t l y  make 
i t s  appearance i f  th e  v e i n s  are  p r e v i o u s l y  c o n g e s te d  by t h e  pneum atic  
a r m le t ,  u n t i l  th e  lim b i s  c y a n o sed .
Under th o s e  c o n d i t io n s  th e  f l a r e  shows up v i v i d l y  red  on a dark  
p u r p le  b a ck -grou n d . T h is  a l s o  i s  p r o b a b ly  due t o  th e  d i f f e r e n c e  
in  ton e  o f  th e  v e n u le s ,  r e s u l t i n g  from the in c r e a s e d  p r e s s u r e .
I t  p o i n t s  to  th e  dependence o f  th e  f l a r e  on th e  to n e  o f  th e  
c a p i l l a r i e s  and v e n u l e s .
Where th e  to n e  o f  th e  m inute v e s s e l s  i s  e x c e s s i v e  th e  f l a r e  may 
f a i l  to  a p p ea r , where th e  to n e  o f  th e  m inute v e s s e l s  i s  s l i g h t  th e  
f l a r e  may sp rea d  w i d e l y .
That t h i s  i s  s o ,  i s  s e e n  in  c e r t a i n  p a r t s  o f  th e  s k in  t h a t  have  
s u f f e r e d  in ju r y  p r e v i o u s l y .
I f  th e  ta c h e  i s  l a i d  down on th e  s k in  n e a r  to  th o s e  in j u r e d  p a r t s ,  
i t  may happen t h a t  a f t e r  th e  f l a r e  h as  ex ten d ed  f o r  a c e r t a i n  
d is t a n c e  i t  w i l l  jump th e  in t e r v e n in g  s k i n ,  l e a v i n g  i t  u n a f f e c t e d ,  
and come up on th e  in ju r e d  p a r t .
( 2 2 )
I t  w i l l  be s e e n  l a t e r  when th e  mechanism o f  th e  f l a r e  i s  d e a l t  w i t h ,  
t h a t  t h i s  r e a c t i o n  depends a t  l e a s t  in  p a r t  on th e  i n t a c t n e s s  o f  th e  
n e r v e s  o f  th e  s k in .
The p o in t  t h a t  I  w is h  to  draw a t t e n t i o n  to  h ere ,  i s  t h a t  a lth o u g h  
th e r e  i s  no e v id e n t  f l a r e  on th e  i n t e r v e n in g  s k i n ,  n e r v e  im p u lse s  
must p a s s  a lo n g  th e  u n a f f e c t e d  s k in  to  rea c h  th e  p r e v i o u s l y  in ju r e d  
s k in  t h a t  g i v e s  th e  f l a r e .  T h is  i s  c e r t a i n l y  i n  fa v o u r  o f  th e  v iew  
t h a t  th e r e  i s  a c o n t in u o u s  n er v e  p le x u s  u n d ern ea th  th e  s k in  to  w h ich  
th e  s t i m u l i  from th e  v a r io u s  end organ s  run .
l e w i s ,  Grant and H a r r is  (H eart 1 9 8 7 ,  XIY, 1 -1 7 )  have shown t h a t  th e  
f l a r e  f a i l s  to  appear i f  th e  s e n s o r y  n e r v e s  to  th e  p a r t  are  
c o m p le te ly  d e g e n e r a te d .
On s e c t i o n  o f  th e  s e n s o r y  n e r v e s  th e  f l a r e  r e a c t i o n  i s  l o s t  about  
th e  s i x t h  day.
I f  th e  pneum atic a r m le t  i s  a p p l ie d  and a p r e s s u r e  o f  800 m i l l i - m e t r e s  
Hg. thrown i n ,  th e  l o c a l  red  r e a c t i o n  ap p ears  a s  u s u a l  a l th o u g h  i t  i s  
s lo w e r  in  d e v e lo p in g  and n o t  so marked i n  c o lo u r ,  assu m in g  a b lu e r  
t in g e  th an  in  th e  norm al c o n d i t io n .
TJnder th o s e  c ir c u m sta n c e s  the  f l a r e  f a i l s  a l t o g e t h e r  to  d e v e lo p .
The W heal.
T his  l i k e  th e  red  ta c h e  shows up a lo n g  th e  l i n e  or a rea  o f  s t r o k e  
w it h  s t r i c t l y  d e l i n e a t e d  m a rg in s . L a te r  th e r e  i s  a c e r t a i n  amount 
o f  d i f f u s i o n  o f  f l u i d  so t h a t  th e  m argins become l e s s  s h a r p ly  d e f in e d  
and o v e r la p  somewhat th e  o r i g i n a l  m arg in s .
The w heal comes up to  a g r e a te r  or l e s s e r  e x t e n t  in  m ost s k in s ,  
depending on th e  f o r c e  u sed  as  a s t im u lu s .
S e v e r a l  s t r o k e s  w i t h  th e  end o f  a b lu n t  in s tr u m e n t ,  l i k e  t h e  end o f  
a p e n c i l ,  sup er im p osed  on ea ch  o th e r  u s u a l l y  produce a s w e l l i n g  o f  
th e  s k i n .  The u s u a l  red  ta c h e  ap p ea rs  a lo n g  th e  l i n e  o f  s t r o k e  , 
f o l l o w e d  a f t e r  th e  u s u a l  i n t e r v a l  by th e  f l a r e ,  th e n  in  1 t o  3 
m in u tes  s w e l l i n g  o f  th e  s k in  b e g in s  to  appear and i s  a t  i t s  h e ig h t  
in  3 to  5 m in u te s .
I t  may p r o j e c t  as much a s  2 m i l l i - m e t r e s  above t h e  s k in  s u r f a c e .  
Lewis q u o te s  C h a te la in  as  h a v in g  o b se rv ed  a c a s e  t h a t  w h ea led  to  a 
h e ig h t  o f  6 m i l l i - m e t r e s .
At f i r s t  th e  w heal g i v e s  a p in k  c o lo u r ,  but t h i s ,  owing to  th e  
in c r e a s e d  p r e s s u r e  o f  f l u i d  i n  the t i s s u e s  g r a d u a l ly  p r e s s i n g  th e  
b lo o d  out o f  th e  c a p i l l a r i e s  and v e n u l e s ,  becomes p a l e .
I t  i s  e v id e n t  t h a t  f l u i d  exu d es  o n ly  from th e  v e s s e l s  d i r e c t l y  
s t im u la t e d .
In normal s u b j e c t s  I  have u s u a l l y  found t h a t  a w e ll-m a rk ed  f l a r e  
p r e c e d e s  th e  w h e a l .
The b r ig h t e r  and more e x t e n s i v e  th e  f l a r e  th e  more e v id e n t  th e  
w h e a l .
There are  however e x c e p t io n s  to  t h i s :
In one o f  my c a s e s  o f  u r t i c a r i a  f a c t i t i a  th e r e  was no f l a r e  a l th o u g h
w h e a lin g  d e v e lo p e d  r a p id ly  and f u l l y .  In  t h i s  c a s e  a l s o ,  th e  red  
t a c h e ,  on m oderate s t r o k i n g ,  was n o t  marked and d isa p p e a r e d  
q u ic k ly .
A cco rd in g  to  Lew is th e  wheal ap p ears  even  when th e  n e r v e s  are
d e g e n e r a te d .  I t  h as  a lr e a d y  been s t a t e d  t h a t  th e  f l a r e  i s  a b se n t
under th o s e  c o n d i t i o n s .  He s t a t e s  however t h a t  a s  th e  s tr e n g th  o f
th e  s t i m u l a t i o n  i s  i n c r e a s e d , t h e  c o n s p i c u o u s n e s s  o f  t h e s e  two 
in d ep en d en t  phenomena w i l l  i n  g e n e r a l  he found to  i n c r e a s e  hand i n  
hand.
The r e l a t i o n s h i p  o f  t h e  f l a r e  and t h e  w hea l  he shows i s  i n  th e  r a t e  
o f  "blood f lo w ,  and he makes a c a l c u l a t i o n  w hich  s u g g e s t s  t h a t  t h e  
r a t e  o f  "blood f lo w  would r e q u i r e  t o  he from 7 to  14 t im e s  t h e  normal  
r e s t i n g  f l o w  t o  produce a f u l l  w hea l  i n  3 m in u t e s .
Yet  l e w i s  shows t h a t  n e i t h e r  i n c r e a s e d  h lo o d  f lo w  nor d i l a t a t i o n  o f  
t h e  m inute  h lo o d  v e s s e l s  i s  s u f f i c i e n t  to  a cco u n t  f o r  w h ea l  
f o r m a t io n .
I f  a pneumatic  a rm le t  i s  p l a c e d  on t h e  arm and a p r e s s u r e  o f  6 0 - 8 0  
m i l l i - m e t r e s  Hg. thrown on t h e  v e i n s ,  t h e  w h e a l in g  i n  a s e n s i t i v e  
s u b j e c t  i s  d im in i s h e d .
In t h i s  experim ent  th e  p r e s s u r e  on t h e  c a p i l l a r i e s  and v e n u l e s  i s  
i n c r e a s e d ,  and t h o s e  v e s s e l s  are  d i l a t e d ,  y e t  i n  s p i t e  o f  t h i s  
d i l a t a t i o n  w h e a l in g  i s  d im in i s h e d .
I t  i s  deduced from t h i s  exper im ent  t h a t  d i l a t a t i o n  o f  th e  minute  
v e s s e l s  i s  n o t  a n e c e s s a r y  accompaniment o f  w h e a l i n g .
By means o f  c a p i l l a r y  g l a s s  tu h e s  w h ich  a r e  t h r u s t  i n t o  a w h e a l ,  
and t h e  f l u i d  a l lo w e d  to  a ccu m u la te ,  Lewis shows t h a t  t h e  p r o t e i n  
c o n t e n t  o f  wheal  f l u i d  c l o s e l y  approaches  t h a t  o f  h lo o d  serum. I t  
c o n t a in s  f i b r i n o g e n ,  one o f  t h e  l e a s t  d i f f u s i b l e  o f  c o l l o i d s ,  so  i t  
forms c l o t s  o f  f i b r i n  on w i th d r a w a l .
I n c r e a s i n g  c a p i l l a r y  p r e s s u r e  can n o t  he t h e  ca u se  o f  w h e a l i n g ,  
o t h e r w is e  th e  p r o t e i n  c o n t e n t  would n o t  so  n e a r l y  approach th e  h lo o d  
serum c o n t e n t .
The on ly  c o n d it io n  which could a l lo w  so much p r o t e in  to escape from  
the h lo o d , would he one o f  in c re a se d  p e r m e a b i l i ty .
I f  the forearm o f  a p e r s o n  s e n s i t i v e  to * w h e a l in g  i s  s t r o k e d  w i th  
s u f f i c i e n t  f o r c e  to  produce a wheal and then p l a c e d  i n  c o l d  w ater  
10° to 15° G. w h e a l in g  i s  d e l a y e d .  T h is  seems to  depend on the  
d e c r e a s e d  h lo o d  s u p p ly .
. o o
H e a t in g  the s k i n  i n  hot  water  (45  - 4 7  C. ) c o n s i d e r a b l y  d i m i n i s h e s  
the s i z e  o f  the wheal and may p r e v e n t  i t  d e v e l o p i n g  a l t o g e t h e r .  
O c c l u s i o n  o f  the b lo o d  v e s s e l s  by means o f  the pneumatic  a r m le t  
p r e v e n t s  the wheal  from d e v e l o p i n g  w h i l e  the  p r e s s u r e  i s  m a in t a i n e d ,  
but on r e l e a s e  whealirg q u ic k ly  appears  u n l e s s  p r e s s u r e  h a s  been  
m a in ta in ed  f o r  too lo n g  a p e r io d  -  5 m in u te s  or  o v e r .
From t h i s  i t  f o l l o w s  that  the i n c r e a s e d  p e r m e a b i l i t y  must be 
d e v e l o p i n g  d u r in g  the p e r io d  o f  o c c l u s i o n .
Lewis  d e s c r i b e s  a c o n d i t i o n  o f  " r e f r a c t o r i n e s s "  to  w h e a l i n g pwhich  
he a s c r i b e s  to the development  o f  d e c r e a s e d  p e r m e a b i l i t y  on the  
p a r t  o f  the v e s s e l s .
Among o th e r  e x p e r im e n ts  he s t r o k e s  the back o f  a s e n s i t i v e  s u b j e c t .  
Luring the f i n a l  s ta g e  o f  s u b s id e n c e  o f  the  wheal  prod u ced ,  f r e s h  
s t r o k e s  are l a i d  a c r o s s  the s u b s id in g  l i n e .  The f r e s h  w h ea l s  are  
broken and reduced a t  the c r o s s i n g  p o i n t s .
E v id en ce  w i l l  be produced at  a l a t e r  s ta g e ,  th a t  d im in ish ed  
p e r m e a b i l i t y  d o e s  not  r e s u l t  and t h a t  the c o n d i t i o n  o f  r e f r a c t o r i n e s s  
i s  merely  a seeming and not  an a c t u a l  condition.
Ebbecke shows that  i f  trypan b lu e  i s  i n j e c t e d  i n t o  the g e n e r a l  
c i r c u l a t i o n ,  the dye appears  in  the wheal  that  i s  forming but n o t
i n  one that  i s  a lr e a d y  formed.
Trypan b lu e  d o es  not  p e n e t r a t e  the normal c a p i l l a r i e s ,  and that  
a g a in  i s  e v i d e n c e  o f  i n c r e a s e d  p e r m e a b i l i t y .
Krogh c i t e s  F lo r e y  a s  h a v in g  proved t h a t  l i k e  c r y s t a l l o i d s ,  c o l l o i d s  
p a s s  d i r e c t l y  through the cy to p la sm  o f  e n d o t h e l i a l  c e l l s ,  but n o t  
through the n u c l e i .
H o f f  and Leuwer u s in g  congo red i n j e c t e d  i n t r a v e n o u s l y  i n  human 
b e i n g s ,  f i n d  th a t  in  in f lam ed  t i s s u e s  the dye l e a v e s  the v e s s e l s  
r a p i d l y , and t h a t  an a r t i f i c i a l l y  produced wheal  i s  c o lo u r e d  by the  
c i r c u l a t i n g  d y e ,  the amount o f  dye a p p ear in g  i n  the wheal  depend ing  
upon the power o f  the  i n j e c t e d  f l u i d  to g i v e  p a in  and cau se  
i r r i t a t i o n .
The Mechanism o f  the  V ar iou s  R e a c t i o n s .
The s k i n  r e s p o n s e s  p r e v i o u s l y  d e s c r i b e d ,  i f  we e x c lu d e  the w h i t e  
r e a c t i o n ,  are combined by Lewis  under the term " T r ip le  R esponse" .
He shows th a t  the t r i p l e  r e s p o n se  i s  produced by d i f f e r e n t  t y p e s  o f  
s t i m u l i ,  m e c h a n ic a l ,  thermal,  e l e c t r i c a l ,  and c h e m ic a l .
The co n s ta n cy  o f  t h i s  s k i n  r e a c t i o n  to w id e ly  d i f f e r e n t  forms o f  
s t i m u l i  s u g g e s t s  a common f a c t o r  a s  the d i r e c t  cause  o f  the r e a c t i o n .  
The d i f f e r e n t  s t i m u l i  tha t  c a u se  t h i s  r e a c t i o n ,  i n j u r e  the  s k i n  to  a 
g r e a t e r  or  l e s s  e x t e n t ,  depending upon the d u r a t io n  and i n t e n s i t y  o f  
the s t i m u lu s .
From t h i s  i t  i s  assumed that  the t r i p l e  r e s p o n se  i s  the e v id e n c e  o f  
the s k i n  re s p o n se  to in ju r y  -  i n  e f f e c t  that  the t r i p l e  r e s p o n s e  and 
inflammation a r e ,  a t  l e a s t  i n  p a r t ,  o f  a s i m i l a r  n a t u r e .
I f  t h i s  i s  s o ,  i t  can be s e e n  what a f a r - r e a c h i n g  e f f e c t  the
the e l u c i d a t i o n  o f  the  fundamental  cause  o f  the t r i p l e  r e s p o n se  
would have on the s tudy o f  d i s e a s e .
I t  can h a rd ly  be doubted th a t  r e s p o n s e  to in j u r y  in  the d e e p e r  
t i s s u e s  and i n  the i n t e r n a l  o r g a n s ,  w i l l  be found to depend on the  
same c a u s a t i v e  f a c t o r .
Lewis  and Bbbecke have observed  the red  r e a c t i o n  on th e  s u r fa c e  o f  
such o rg a n s  a s  the l i v e r  and the s p l e e n .
They however f a i l  to d e t e c t  any ev id e n c e  o f  the f l a r e .
When the v e s s e l s  o f  the arm are o c c lu d e d  by the pneumatic  a r m le t ,  
and the red tache  produced ,  i t  i s  found that  the red tache  l a s t s  a s  
l o n g  a s  the o c c l u s i o n  o f  the v e s s e l s  i s  c o n t in u e d .  O c c lu s io n  c a n  
not  be c o n t in u e d  too lo n g  w i th o u t  i n j u r y .
In  the normal arm the d u r a t io n  o f  t h e  red ta ch e  i s  ex trem ely
v a r i a b l e  -  i t  may be two m inutes  or i t  may be h a l f  an h our .  In
most p e o p le  i t  h as  d isa p p e a r ed  i n  ten  m in u t e s .
On the o cc lu d ed  arm i t  has  been  found by Lewis  to l a s t  25 m in u t e s .  
H is  o p in io n  i s  th a t  on s t i m u l a t i n g  the s k i n  by m ech a n ic a l  o r  o t h e r  
s t i m u l i ,  a chem ica l  su b s ta n ce  i s  r e l e a s e d  which a c t s  on the minute
v e s s e l s  and c a u s e s  d i l a t a t i o n  o f  th ose  v e s s e l s .
He e x p l a i n s  u r t i c a r i a  f a c t i t i a  a s  an extreme s e n s i t i v e n e s s  o f  the  
s k i n  to m ech an ica l  s t i m u l i  but not  to o t h e r  s t i m u l i .  In  t h e s e  
c a s e s  the d i l a t o r  sub s tan ce  i s  r e l e a s e d  in  l a r g e r  amounts than i n  
normal p e r s o n s .
An i n t e r e s t i n g  experiment  o f  h i s  i s  to o c c lu d e  the v e s s e l s  o f  the  
forearm i n  a c a s e  o f  u r t i c a r i a  f a c t i t i a ,  puncture  i n  h i s t a m i n e ,  and 
a t  the same time produce the red tache  by a s t r o k e  s t i m u l u s .
H ista m in e  in  very d i l u t e  c o n c e n t r a t i o n  produces  the t r i p l e  r e s p o n s e .
A drop o f  the d i l u t e d  s o l u t i o n  i s  p la c e d  on the s k i n  ( 1 - 3 0 0 0  i s  
u s u a l l y  employed,  but d i l u t i o n s  o f  1 , - 3 0 , 0 0 0  g i v e  a good r e s p o n s e ) .
A p u n ctu re  i s  made through the drop ,  j u s t  s u f f i c i e n t  to  p i e r c e  the  
horny l a y e r  o f  the s k i n .  In a s h o r t  time a p u rp le  s p o t  appears  
f o l l o w e d  by a w e l l -m a r k e d  surrounding  f l a r e .  The p u r p le  s p o t  soon  
s w e l l s  and a wheal  makes i t s  ap p earan ce .
In  the o c c lu d e d  arm the p u rp le  sp o t  from the h i s t a m in e  p u n c tu r e ,  and 
the red  tache  from the s t r o k e  s t im u lu s  appear .  In b o t h ,  the  m argins  
ex ten d  s l i g h t l y ,  due to d i f f u s i o n  o f  the  r e l e a s e d  d i l a t o r  s u b s t a n c e .  
On r e l e a s e  o f  the  c i r c u l a t i o n ,  w h ea l in g  occu rs  on the ex tended  
p u r p le  spot  and the w id er  s t r o k e  t a c h e .
In  the normal p er so n  the  red ta ch e  from a m ech a n ic a l  s t i m u lu s  d o es  
n o t  wheal  on the r e l e a s e  o f  the c i r c u l a t i o n ;  but i f  i n s t e a d  o f  one 
s t r o k e ,  s e v e r a l  s t r i c t l y  super - im posed  s t r o k e s  a r e  a p p l i e d  to the  
s k i n ,  w hea l in g  o c c u r s ,  a s  i n  the c a s e  o f  u r t i c a r i a  f a c t i t i a .
Two e x p er im e n ts  g i v e n  by L ew is ,  which go f a r  towards p ro v in g  the  
p r e s e n c e  o f  a d i l a t o r  su b s ta n c e  a s  b e in g  r e s p o n s i b l e  f o r  the s k i n  
r e s p o n s e s ,  a r e : -  'The two arms o f  a s u b j e c t  are  taken  and i n  bo th  
the v e s s e l s  are o cc lu d ed  f o r  11 m in u t e s .  At th e  end o f  one m inute  
h i s t a m in e  i s  punctured  i n t o  the forearm o f  one.  In the o t h e r  the  
h is ta m in e  i s  punctured  a t  the end o f  the te n th  m in u te .
The c i r c u l a t i o n  i s  r e l e a s e d  a t  the e l e v e n t h  m in u te .  Both arms 
f l u s h  up from r e a c t i v e  hyp eraem ia ,  b u t  t h i s  d i e s  away and soon the  
f l a r e  r e a c t i o n  comes up around both p u n c tu r e s .  A f t e r  an i n t e r v a l  
i t  s u b s i d e s .  I t  s u b s i d e s  i n  both arms p r a c t i c a l l y  s i m u l t a n e o u s l y .
In  the second exper im ent  two h i s t a m in e  w h e a ls  are  produced on the one 
forearm .  One o f  the w h ea ls  i s  t i g h t l y  bandaged o v e r  so  a s  t o  a l l o w  
p a r t  o f  the f l a r e  a r e a  to be s e e n  a t  the s i d e  o f  the bandage.
The f l a r e  around the  unbandaged wheal d i e s  away, w h i l s t  the f l a r e  
showing a t  the s i d e  o f  the bandaged wheal  p e r s i s t s  in  f u l l  i n t e n s i t y  
a s  l o n g  a s  the bandage i s  k ep t  i n  p l a c e .  When r e l e a s e d  i t  too  
f a d e s  away.
From the resem blance  o f  the  t r i p l e  r e s p o n s e  produced by th e  v a r y in g  
t y p e s  o f  s t i m u l i ,  to the  r e s p o n s e s  produced by h i s t a m i n e ,  i t  i s  
p o s t u l a t e d  that  the d i l a t o r  s u b s ta n c e  produced i s  c l o s e l y  r e l a t e d  to  
h i s t a m i n e .
L e w is ,  one f e e l s ,  i s  c o n v in c e d  that  the  s u b s ta n ce  i s  h i s t a m i n e ,  but  
p r e f e r s  to c a l l  i t  H-sub s t a n c e .
H is tam ine  i n j e c t e d  s u b - c u t a n e o u s ly  i n  smal l  d o s e s  -  1 c c .  o f  a 
1 -3 0 0 0  s o l u t i o n  -  p r o d u c e s : -
F lu s h in g  o f  the  s k in  o f  the  f a c e .
A r i s e  i n  tem perature .
A r i s e  in  p u l s e  r a t e .
A f a l l  i n  the s y s t o l i c  p r e s s u r e .
A g r e a t e r  f a l l  in  d i a s t o l i c  p r e s s u r e .
Lewis m en t ion s  that when c o n s i d e r a b l e  a r e a s  o f  s k in  are  s tr o k e d  i n
u r t i c a r i a  f a c t i t i a ,  very s i m i l a r  e f f e c t s  are  produced.
Dale  w r i t e s  tha t  H. Kalk h as  r e c e n t l y  p u b l i s h e d  o b s e r v a t i o n s  to  
dem onstrate  th a t  s t i m u l a t i o n  o f  the sk in  i n  s u b j e c t s  showing  
dermatographism, i s  f o l l o w e d  by a s e c r e t i o n  o f  a c i d  g a s t r i c  j u i c e ,  
i n d i c a t i n g  that  H-sub s t a n c e  i s  absorbed r a p id ly  and i n  amount
(SO)
s u f f i c i e n t  to  g i v e  y e t  a n o th e r  o f  the h i s t a m i n e  r e a c t i o n s .
Prom a l l  the a v a i l a b l e  f a c t s ,  Lewis  forms the g e n e r a l  la w ,  that  
‘’whenever the s k i n  d i s p l a y s  an a c u te  r e a c t i o n  i n  the  form o f  the  
t r i p l e  r e s p o n s e ,  t h i s  r e a c t i o n  i s  provoked d i r e c t l y  by H-substance".  
H istam ine  i s  the am in o -a c id  H i s t i d i n e  d e p r iv e d  o f  a m o le c u le  o f  
c a r b o n - d i o x i d e .
I t  i s  one o f  th e  a c t i v e  p r i n c i p l e s  o f  E r g o t .  I t  s t i m u l a t e s  the  
u t e r i n e  m uscle  and has  a marked d e p r e s s o r  a c t i o n  on the c i r c u l a t i o n .  
Ackermann h a s  shown that  c e r t a i n  b a c t e r i a  d e c a r b o x y l a t e  h i s t i d i n e .
I t  i s  i n t e r e s t i n g  to n o t e  th a t  e r g o t  a l s o  c o n t a i n s  a n o th e r  a c t i v e  
p r i n c i p l e ,  tyramine d e r i v e d  from a m in o -a c id s  d u r in g  the p u t r i f a c t i o n  
o f  animal  m a t t e r .  I t  can be formed by s p l i t t i n g  o f f  c a r b o n - d io x i d e  
from t y r o s i n e ,  and i s  s a id  to a c t  l i k e  a d r e n a l i n .
I n  c e r t a i n  i n v e s t i g a t i o n s  o f  Dale and B e s t  on the t h e r a p e n t i c  v a lu e  
o f  l i v e r  e x t r a c t s ,  they found two d i f f e r e n t  f a c t o r s ;  one w i th  an  
a c t i o n  l i k e  that  o f  c h o l i n e ' d i l a t i n g  the s t r o n g e r  a r t e r i o l e s ,  the  
o t h e r  with  an a c t i o n  l i k e  that  o f  h i s t a m in e  d i l a t i n g  the c a p i l l a r i e s  
and v e n u l e s .  E v e n t u a l l y  they i s o l a t e d  from a l c o h o l i c  e x t r a c t s  o f  
f r e s h  l i v e r ,  both c h o l i n e  and h i s t a m i n e .  In the lu n g  they found  
h i s t a m in e  i n  l a r g e  q u a n t i t i e s ,  w h i l e  c h o l i n e  was r e l a t i v e l y  weak i n  
amount.
Thorpe in  the B io c h e m ic a l  J o u rn a l  1928 ,  g i v e s  i n t e r e s t i n g  e s t i m a t e s  
o f  h i s t a m i n e  in  d i f f e r e n t  t i s s u e  e x t r a c t s ,  i n  m il le -g ra m m es  per  
k i l o :
(31)
Lung
E p id erm is
Ovar#
35 -  75
84
9
B la d d e r 7 . 8
S p le e n 5 -  7 . 5
L i v e r 2 . 5  -  6 . 6
Kidney 2 . 6  -  3 . 3
Muscle 1 -  1 . 4
Thyroid 0 . 5
The im portant  p o in t  to n o t e  i s  t h a t  n e x t  to the l u n g s ,  ep id erm al  
c e l l s  c o n t a i n  the l a r g e s t  amount o f  h i s t a m i n e .
B# u s i n g  the lung t i s s u e s ,  Ba le  was a l s o  a b l e  to  show b# r a p id  
f r e e z i n g * t h a t  h i s t a m in e  e i t h e r  e x i s t e d  in  the t i s s u e s  during l i f e ,  
or was formed i n  th e  a c t  of  c e l l u l a r  d e a th .
One o f  the d i f f i c u l t i e s  th a t  c o n f r o n te d  Lewis  i n  h i s  a t tem p t  to  
b r in g  i n t o  l i n e  a l l  i n j u r i e s  a f f e c t i n g  the  s k i n ,  was the  f a c t  th a t  
c e r t a i n  t# p e s  o f  s t i m u l i  produce a r e a c t i o n  which ta k e s  a considerable 
time to  make i t s  appearance .  An example o f  t h i s  i s  u l t r a - v i o l e t  
l i g h t  which ,  w ith  an exposure  o f  m oderate  d u r a t i o n ,  t a k e s  from 30 to 
60 m in u tes  b e f o r e  th e  r e a c t i o n  makes i t s  appearance .
The r e a c t i o n  l a s t s  f o r  s e v e r a l  da#s  and d i f f e r s  i n  man# o t h e r  wa#s  
from the  a c u t e  r e a c t i o n .
N e i t h e r  the  f l a r e  nor the wheal d e v e l o p s  u n l e s s  the ex p o sur e  has  been  
o f  lo n g  d u r a t io n .
The g r e a t  d i f f i c u l t #  was to  e x p l a i n  the i n c r e a s e d  d u r a t io n  o f  the
"i
r e a c t i o n .
Histamine  on r e l e a s e  seems in  the a c u te  r e a c t i o n s  to be removed
q u i c k l y  e s p e c i a l l y  i f  th ere  i s  a ra p id  b lo o d  f l o w .
Lew is  e x p l a i n s  the d i f f e r e n c e  by su p p o s in g  t h a t  t h e  s lo w ly  a c t i n g  
s t i m u l i  r e l e a s e  h i s t a m i n e  in  sm a l l  q u a n t i t i e s  and t h e r e f o r e  o f  low  
c o n c e n t r a t i o n ,  and th a t  t h i s  r e l e a s e  c o n t in u e s  o v e r  a lo n g  p e r i o d .
D ale  comments on th e  pronounced tendency o f  h i s t a m in e  to e n t e r  i n t o  
l o o s e  co m b in a t io n  w i t h  c o l l o i d a l  s u b s t a n c e s .
He s u g g e s t s  that  in  c i r c u m s t a n c e s  a l t e r i n g  the p h y s i o l o g i c a l  c o n d i t i o n  
o f  the  c e l l  s u b s t a n c e ,  h i s t a m in e  m ight  be l i b e r a t e d  in  one c a se  f r e e ;  
i n  a n o t h e r ,  l o o s e l y  combined with  p r o d u c t s  o f  l a r g e  m o le c u la r  w e ig h t  
and low d i f f u s i b i l i t y .
Lewis  shows t h a t  in  u l t r a - v i o l e t  i r r a d i a t i o n ,  when the exposure  has  
been s u f f i c i e n t  to cau se  a c o n s i d e r a b l e  amount o f  i r r i t a t i o n ,  
l y m p h a t ic  e x t e n s i o n s  appear running upwards from the i r r a d i a t e d  a r e a .  
These lym p h at ic  e x t e n s i o n s  show a c o l o u r  t i n t  s i m i l a r  to that o f  the  
i r r a d i a t e d  a r e a ,  and are c l e a r l y  due to h i s t a m i n e  p a s s i n g  a lo n g  the  
l y m p h a t i c s ,  and d i l a t i n g  th e  o v e r - l y i n g  b lo o d  v e s s e l s .
Th is  i n  i t s e l f  s u g g e s t s  that  the h i s t a m in e  i s  i n  l o o s e  co m b in a t io n  
w it h  m o le c u le s  l a r g e  enough to p r e v e n t  i t s  a b s o r p t i o n  by the  
c a p i l l a r i e s  and v e n u l e s .
The p r e s e n t  e v id e n c e  i s  i n  fa v o u r  o f  the l i b e r a t i o n  o f  h i s t a m in e  from  
c e l l s  o t h e r  than those  th a t  are  s e n s i t i v e  to i t s  i n f l u e n c e .
Dale  s u g g e s t s  two r e a s o n s  f o r  i t s  p r e s e n c e  i n  such l a r g e  amount i n  the  
l u n g s .
That i t  i s  an i n t e r n a l  s e c r e t i o n  from the lung  t i s s u e .
That i t  i s  caught  up by the lung  t i s s u e  when i t  has  served  i t s  purpose  
in  o t h e r  t i s s u e s ,  and d e s t r o y e d  t h e r e .
He g i v e s  B e s t ’ s e v i d e n c e  o f  i t s  d i sa p p ea ra n c e  i n  s t e r i l e  p o s t  mortem
a u t o l y s i s  a s  b e in g  c o m p a t ib l e  w i th  t h e  d e s t r u c t i o n  t h e o r y .
C e r t a i n  e v i d e n c e  seems to  f a v o u r  th e  i d e a  th a t  h i s t a m i n e  i s  e i t h e r  
produced i n  the  l i v e r ,  or  r e a c h e s  th a t  organ from the i n t e s t i n e s .
The o t h e r  a c t i v e  p r i n c i p l e  that  Dale found in  h i s  r e s e a r c h e s  on l i v e r  
e x t r a c t s ,  c h o l i n e ,  i s  a s im ple  q u a te rn a r y  ammonium b a s e ,  and h a s  been  
known a s  a c o n s t i t u e n t  o f  t i s s u e s ,  where i t  e n t e r s  i n t o  the  
c o n s t i t u t i o n  o f  the group known a s  l e c i t h i n s .
A c e t y l  c h o l i n e ,  which i s  1000 t im e s  as  s t r o n g  a s  c h o l i n e ,  h a s  been  
i s o l a t e d  from the t i s s u e s  and p h y s i o l o g i c a l l y  i d e n t i f i e d  by Dudley  
and D a le .
D a le  was im p re ssed  by th e  s i m i l a r i t y  in  a c t i o n  o f  a c e t y l  c h o l i n e  and 
s t i m u l a t i o n  o f  th e  para-sym pathe t i c  s y s t e m .
I t  i s  very  u n s t a b l e  i n  th e  b lo o d  and i s  s p e e d i l y  h y d r o l y s e d  to th e  
r e l a t i v e l y  i n a c t i v e  c h o l i n e .
In sm al l  d o s e s  i t  c a u s e s  d i l a t a t i o n  o f  the s m a l l  a r t e r i e s .
T h is  a c t i o n  o c c u r s  n o t  only i n  p a r t s  s u p p l i e d  by the  p a r a - s y m p a t h e t i c  
n e r v e s ,  but a l s o  in  th e  l i m b s  where the on ly  known d i l a t o r  e f f e c t  on 
the  s m a l l  a r t e r i o l e s  i s  by means o f  the a n t id r o m ic  and axon r e f l e x  
mechanism o f  the s e n so r y  n e r v e s .  This  mechanism w i l l  be d e s c r i b e d  
i n  th e  s e c t i o n  d e a l i n g  w i t h  t h e  mechanism of  f l a r e  p r o d u c t io n .
D ale  comes to t h e  c o n c l u s i o n  th a t  th e  v a s o - d i l a t a t i o n  produced by 
a n t id r o m ic  s t i m u l a t i o n  o f  sensory f i b r e s ,  or  by the axon r e f l e x ,  
i n v o l v e s  the l i b e r a t i o n ,  in  r e l a t i o n  to  th e  a f f e c t e d  a r t e r i o l e s ,  o f  
a s u b s ta n c e  which he c o n s i d e r s  i s  a c e t y l - c h o l i n e .
Hinsey and G asser  are  quoted  by Dale  as  h av ing  found that  a d r e n a l i n  
i n j e c t e d  i n t o  the  b lood  s u p p r e s s e s  th o se  e f f e c t s  o f  a c e t y l - c h o l i n e .  
Mention has  been  made in  the p r e c e d in g  paragraph o f  a n t id ro m ic
s t i m u l a t i o n  and the axon r e f l e x .
I t  i s  now s u f f i c i e n t l y  proved th a t  the f l a r e  depends  upon the  
i n t e g r i t y  o f  the. p e r i p h e r a l  p a r t  o f  the s en so ry  n e r v e s .
I f  t h e s e  n e r v e s  a r e  cut  and a l l o w e d  s u f f i c i e n t  t ime to  d e g e n e r a t e  -  
Lewis  g i v e s  about the s i x t h  day as  a s u f f i c i e n t  i n t e r v a l  -  th en  the 
f l a r e  d o e s  n o t  appear.
I f  however ,  the n e r v e s  are f r e s h l y  c u t ,  the f l a r e  d e v e l o p s  q u i t e  as  
v i v i d l y  a s  b e f o r e  s e c t i o n .
Woollard d e s c r i b e s  the s e n so r y  nerve  e n d in g s  in  the p e r i p h e r y .
These throw o f f  c o l l a t e r a l s  some o f  which end i n  the a d v e n t i t i a l  w a l l s  
o f  the a r t e r i o l e s ,  o t h e r s  in  the surrounding  f a t ,  in  the P a c i n i a n  
b o d i e s ,  and i n  the s k in .
He has  t ra ced  one o f  the c o l l a t e r a l s  ending  i n  the a d v e n t i t i a  f o r  
about an in c h .
I t  i s  thought  th a t  those  c o l l a t e r a l s  are  the e f f e r e n t  pa th  f o r  the  
axon r e f l e x .
The a f f e r e n t  path comes through the s k i n  t e r m i n a l s .
On a p p ly in g  any o f  the d i f f e r e n t  forms o f  s t i m u l i  we have f i r s t  the 
r e l e a s e  o f  h i s t a m in e  c a u s in g  d i l a t a t i o n  o f  the m inute  v e s s e l s .  The 
r e l e a s e d  h i s t a m in e  i f  i n  s u f f i c i e n t  c o n c e n t r a t i o n ,  s t i m u l a t e s  the  
s e n so r y  n erve  e n d in g s  in  the s k i n .  An impulse  t r a v e l s  a lo n g  the  
n er v e  u n t i l  i t  r e a c h e s  a c o l l a t e r a l  to an a r t e r i o l e .  I t  p a s s e s  a long  
the c o l l a t e r a l  u n t i l  i t  r e a c h e s  the w a l l  o f  the a r t e r i o l e  where ,  
a c co rd in g  to  D a l e ,  i t  l i b e r a t e s  a c e t y l - c h o l i n e  and we g e t  d i l a t a t i o n  
o f  the a r t e r i o l e s .
Krogh c o n s i d e r s  that  in  the f l a r e  we have n o t  merely a c t i v e  d i l a t a t i o n  j 
o f  the a r t e r i o l e s ,  but  a l s o  an a c t i v e  d i l a t a t i o n  o f  the c a p i l l a r i e s
and v e n u l e s .
He c o n s i d e r s  th a t  the c a p i l l a r i e s  and v e n u l e s  can e a s i l y  accommodate 
any e x c e s s  o f  b lo o d  from d i l a t e d  a r t e r i o l e s  w i th o u t  th e m s e lv e s  
d i l a t i n g ,  and that  t h e r e f o r e  i n c r e a s e d  p r e s s u r e  does  n o t  n e c e s s a r i l y  
c a u se  the f l a r e  r e a c t i o n  to appear.
In  any c a s e  t h i s  minute  v e s s e l s  d i l a t a t i o n  i s  e n t i r e l y  d i f f e r e n t  from  
the d i l a t a t i o n  i n  the red ta ch e .
In  the f i r s t  p l a c e  the c o l o u r  i s  s c a r l e t ,  showing t h a t  the bed o f  the 
minute v e s s e l s  i s  not  n e a r l y  s o  g r e a t  a s  i n  the red t a c h e .
The a r e a  o f  the  f l a r e  i s  broken up in  i s l e t s  w i t h  a r e a s  o f  s k i n  which
show no change o f  c o l o u r ,  and may i n  c e r t a i n  c a s e s  even  show an 
in c r e a s e d  p a l l o r .
The f l a r e  d o e s  n o t  appear in  an area b la n ch ed  by a d r e n a l i n .  The
red tache  on the c o n tr a r y  comes up r e a d i l y .
In  Herpes  F o s t e r ,  Head and Campbell have shown t h a t  the  g a n g l i o n  on 
the p o s t e r i o r  nerve  r o o t  o f  the sensory  n e r v e s  i s  a f f e c t e d  by 
inflammatory p r o c e s s e s .
B a y l i s s  and Langley f i n d  th a t  by s t i m u l a t i n g  the cu t  p e r i p h e r a l  end 
o f  a s en so ry  n erv e  to a l i m b , the  sk in  o f  the limb f l u s h e s .
Lewis  c o n s i d e r s  th a t  in  both  the above i n s t a n c e s  the s t im u lu s  p a s s e s  
a n t id ro m ic  a l l y  to th e  t e r m i n a t i o n s  o f  t h e  sensory n e r v e s  i n  the sk in  
and c a u s e s  the u s u a l  r e a c t i o n s .
In  Herpes  Z o s t e r  where the s t im u lu s  i s  l o n g  co n t in u e d  a b l i s t e r  i s  
formed i n s t e a d  o f  a wheal .
This  b l i s t e r  f o r m a t io n  seems to  be c h a r a c t e r i s t i c  o f  the slow  
r e a c t i o n s .  I t  o c c u r s  a l s o  in  pro lon ged  exposure  to u l t r a  v i o l e t
l i g h t .
There i s  one o b s e r v a t i o n  made by Lewis  which i s  p a r t i c u l a r l y  
i n t e r e s t i n g  i n  i t s  r e l a t i o n  to t h e  nerve  supply  o f  the s k in .
He found t h a t  on p u n c tu r in g  h i s t a m in e  i n t o  the  s k i n  at  s e v e r a l  p o i n t s  
a lo n g  a l i n e ,  when a d i s t a n c e  o f  1 c e n t i - m e t r e  or  more s e p a r a te d  the  
p o i n t s  from each  o t h e r ,  a new a r e a  of  f l a r e  appeared.
He thought  a t  f i r s t  th a t  when the  new f l a r e  a rea  appeared  a new 
t e rm in a l  twig  had been s t i m u l a t e d .  U l t i m a t e l y  he came to th e  
c o n c l u s i o n  th a t  the  c o n d i t i o n  depended e n t i r e l y  on the tone o f  the 
minute v e s s e l s .
The r e a c t i o n  shows i t s e l f  b e s t  on m o t t l e d  s k i n .
I f  the  p u n ctu re  i s  l a i d  down on a dark a r e a  of  s k i n  where th e  tone i s  
weak, t h e  f l a r e  r a p i d l y  spreads  i t s e l f  over  t h i s  a r e a  and may even  
p a s s  a c r o s s  a p a l e  a re a  and reappear  on an a d j o in i n g  p a r t  where the  
darker  c o l o u r  shows the  tone o f  the minute v e s s e l s  to  be weak.
I t  h a s  a lread y  been  s t a t e d  t h a t  w hea l  fo rm a t io n  depends  on in c r e a s e d  
p e r m e a b i l i t y  of  the c a p i l l a r i e s .  Other f a c t o r s  such a s  r a t e  o f  b lood  
f l o w  and d i l a t a t i o n  o f  the v e s s e l s  undoubted ly  p la y  a p a r t ,  but w hea l  
fo r m a t io n  can o c cu r  r e a d i l y  w i th o u t  d i l a t a t i o n .  This  h a s  been  
c o n c l u s i v e l y  proved by L andis .
The e x p e r im e n ts  o f  Landis  are  g i v e n  in  d e t a i l  by Krogh in  h i s  c h a p t e r  
on changes  in  the  c a p i l l a r y  p e r m e a b i l i t y .
I t  can a l s o  o c cu r  w i th o u t  any change in  the r a t e  o f  b lood f l o w ,
a l t h o u g h  when th e  r a t e  i s  n o t  in c r e a s e d  wheal  fo rm a t io n  t a k e s  p l a c e  
v er y  s l o w l y .
Owing to i t s  s t r i c t  l i m i t a t i o n  to  the  part  o f  the s k i n  showing the  
red l o c a l  r e a c t i o n ,  i t  i s  thought  t o  depend a l s o  on the l i b e r a t i o n  
o f  h i s t a m i n e .
Wheal f o i m a t i o n  seems to  be n o t  merely  an e x a g g e r a t i o n  o f  the normal 
p h y s i o l o g i c a l  p r o c e s s ,  but to  be due to d i r e c t  in ju r y  o f  the  
c a p i l l a r y  c e l l s .
The f l u i d  i s  r i c h e r  i n  c o l l o i d s  than ordinary lymph, due to  i n c r e a s e d  
p e r m e a b i l i t y  o f  the e n d o t h e l i a l  c e l l s .
In p h y s i o l o g i c a l  c o n d i t i o n s  the amount o f  f l u i d  t h a t  p a s s e s  from the  
c a p i l l a r i e s  to th e  t i s s u e s  and from the t i s s u e s  t o  th e  ab sorb in g  
v e n u l e s ,  depends  on two f a c t o r s ;
The i n t r a  c a p i l l a r y  p r e s s u r e .
The o sm o t ic  p r e s s u r e  o f  the b lood  i n  the ab sorb in g  v e s s e l s .
An i n c r e a s e  i n  the i n t r a  c a p i l l a r y  p r e s s u r e  w i th  a d e c r e a s e  in  the  
o sm o t ic  p r e s s u r e  o f  the b lood l e a d s  to an in c r e a s e d  e x u d a t io n  o f  
lymph from the  v e s s e l s .
I know o f  no e v id e n c e  that  th ose  two f a c t o r s  p la y  an a c t i v e  p a r t  in  
the fo r m a t io n  o f  w h ea ls  or o f  the b l i s t e r .  They w i l l  c o n t in u e  to  
f u n c t i o n  a s  i n  p h y s i o l o g i c a l  c o n d i t i o n s  but the membrane through  
which t h e  two f o r c e s  o p era te  w i l l  p r e s e n t  l e s s  r e s i s t a n c e  to th e  
p a ss a g e  o f  f l u i d  and c o l l o i d s *  the only d i f f e r e n c e  b e in g  th a t  
the  p r e s e n c e  o f  the  i n c r e a s e d  p e r c en ta g e  o f  c o l l o i d s  in  the t i s s u e  
s p a c e s  w i l l  i n c r e a s e  the osm ot ic  p re s su r e  th e re  and so  c o u n te r b a la n c e  
the o s m o t ic  p r e s s u r e  o f  the b lo o d .
T h is ,  a s  I u n d ers ta n d  i t ,  i s  the mechanism o f  wheal  f o m a t i o n .
In the e x p e r im e n t s  o f  Landis  on the p e r m e a b i l i t y  o f  c a p i l l a r i e s ,  
p r e v i o u s l y  m en t io n ed ,  he found t h a t  i f  the  b lood v e s s e l s  o f  the  
m esentry  o f  a f r o g  were i r r i g a t e d  w i th  o x y g e n - f r e e  R i n g e r ’ s s o l u t i o n  
f o r  3 - 4  m in u t e s ,  th e  r a t e  o f  f i l t r a t i o n  i n c r e a s e d  c o n s i d e r a b l y .
I f  oxygen was now added,  the  r a t e  o f  f i l t r a t i o n  g r a d u a l ly  d im in i s h e d .  
Carbon d i o x i d e  i n  v a r i o u s  c o n c e n t r a t i o n s  up to h a l f  s a t u r a t i o n  has  
l i t t l e  e f f e c t  e i t h e r  on the e f f e c t i v e  osm ot ic  p r e s s u r e  o f  the b l o o d ,  
or on the  r a t e  o f  f i l t r a t i o n .
That r e a c t i v e  hyperaemia i s  a r e a c t i o n  due to t h e  l i b e r a t i o n  o f  
h i s t a m in e  i n  t i s s u e s  that  have been s ta r v e d  o f  oxygen has  been shown 
by L e w is .
The s u g g e s t i o n  i s ,  t h a t  the  i n c r e a s e d  p e r m e a b i l i t y  on oxygen  
d e p r i v a t i o n ,  was due to t h e  l i b e r a t i o n  o f  the ch em ica l  e q u i v a l e n t  o f  
h i s t a m in e  i n  the f r o g .
That a s i m i l a r  p r o c e s s  i s  r e s p o n s i b l e  f o r  the p r o d u c t io n  o f  p a th o ­
l o g i c a l  oedema i s  p ro b a b le .
I t  h a s  n o t  y e t  been a s c e r t a i n e d  e x p e r im e n ta l ly  whether  the w h i te  
r e a c t i o n  i s  due to d i r e c t  s t i m u l a t i o n  o f  the Rouget c e l l s ,  or  t o  t h e  
l i b e r a t i o n  o f  a ch em ica l  s u b s ta n ce  which h a s  a c o n s t r i c t o r  a c t i o n  on 
the m in u te  v e s s e l s .
Both  a d r e n a l i n  and p ' i t u i t r i n ,  normal c o n s t i t u e n t s  o f  t h e  body,  have  
t h i s  c o n s t r i c t o r  a c t i o n .
From c e r t a i n  e x p e r im en ts  which w i l l  be d e s c r i b e d  l a t e r ,  th e  primary  
a c t i o n  o f  a d r e n a l i n  seems to be on the sm a l l  a r t e r i o l e s ,  the  
c a p i l l a r i e s  and v e n u l e s  re sp o n d in g  by c o n t r a c t i o n  l a t e r .
P i t u i t r i n  a c t s  a t  once on th e  c a p i l l a r i e s  and v e n u l e s .
Nerve c o n t r o l  e x e r c i s e s  no i n f l u e n c e  on the  r e a c t i o n .  I t  o c c u r s
M
e q u a l l y  on s e n s i t i v e  and on i n s e n s i t i v e  s k i n .
R eason ing  from a n a lo g y ,  s o  many r e a c t i o n s  have been shown to  depend  
on c h e m ic a l  f a c t o r s ,  t h a t  one i s  i n c l i n e d  to f a v o u r  the v ie w  t h a t  
the r e l e a s e  o f  a ch em ica l  su b s ta n ce  i s  the d i r e c t  c a u s e .
The l a t e n c y  o f  the r e a c t i o n ,  l o n g e r  than the tache  r e a c t i o n  by 
s e v e r a l  s e c o n d s ,  would fa v o u r  t h i s  v ie w .
The more r a p id  d i sa p p e a r a n c e  would s u g g e s t  th a t  i f  i t  i s  due to  a 
ch em ica l  s u b s t a n c e ,  then  t h i s  s u b s ta n ce  i s  more d i f f u s i b l e  than 
h i s t a m i n e .
I t  w i l l  be shown i n  a l a t e r  s e c t i o n  th a t  the  a d r e n a l i n  and p i t u i t r i n  
r e a c t i o n s  are  both  o f  l o n g e r  d u r a t io n  than the h i s t a m in e  r e a c t i o n .
I t  must how ever ,  be remembered that i n  the s lo w ly  a c t i n g  h i s t a m in e  
r e a c t i o n s  ( u l t r a - v i o l e t  l i g h t )  there  may be a l a t e n c y  o f   ^ an hour  
to 1 hour b e f o r e  the r e a c t i o n  shows i t s e l f ,  and th a t  the r e a c t i o n  
i t s e l f  may l a s t  f o r  some d ays .
Samson Wright c a r r i e d  out an i n v e s t i g a t i o n  amongst s tu d e n t s  at  the 
M id d lesex  H o s p i t a l  to f i n d  out the s i g n i f i c a n c e  o f  the white  r e a c t i o n .  
S y s t o l i c  and d i a s t o l i c  p r e s s u r e ' were taken as  Emile  Sargent  i n  1903  
c o n s id e r e d  the  r e a c t i o n  to be pathognomonic o f  a d r e n a l i n  insuff ic iency .  
This  of  c o u r s e  proved n o t  to be so .  I am merely  g i v i n g  the f i g u r e s  
to arr ivet  at  the p e r c e n ta g e  o f  c a s e s  g i v i n g  the w h i te  r e a c t i o n .
He found th a t ;
27$ gave a marked p o s i t i v e  r e a c t i o n .
39$  gave a d e f i n i t e  r e a c t i o n .
34$  f a i l e d  to respond to  th e  t e s t .
2u p e r s o n s  a t t e n d i n g  e i t h e r  f o r  d r e s s i n g s ,  or f o r  co m p a r a t iv e ly  
t r i v i a l  c o m p la i n t s  were s e l e c t e d  by me.
14 gave  a d e f i n i t e  r e a c t i o n .
6 gave  no r e a c t i o n .
The two r e s u l t s  agree  f a i r l y  c l o s e l y .
C a p i l l a r y  p u l s a t i o n  i s  a n o th e r  r e a c t i o n  t h a t  y i e l d s  a c o n s i d e r a b l e  
amount o f  i n fo r m a t io n  on the c o n d i t i o n  o f  the sm a l l  v e s s e l s .  The 
p u l s a t i o n  i s  f r e q u e n t l y  m is sed  because  the p roper  t e c h n iq u e  i s  not  
ad o p te d .
A good method i s  to take  an ordinary hand g l a s s  l e n s  and p r e s s  t h a t  
l i g h t l y  on th e  s k in  under ex a m in a t io n .  The n e c e s s a r y  p r e s s u r e  
v a r i e s  on d i f f e r e n t  s k i n s  and on d i f f e r e n t  p a r t s  o f  the same s k i n ,  
depending  upon the  s t a t e  o f  tone o f  the c a p i l l a r i e s  and v e n u l e s  a t  
the  t ime o f  e x a m in a t io n .
The s l i g h t  m a g n i f i c a t i o n  i s  a u s e f u l  a d j u n c t .
By c a r e f u l  o b s e r v a t i o n  i n  a w el l -marked case  o f  c a p i l l a r y  p u l s a t i o n ,  
i t  w i l l  be n o t i c e d  th a t  two t y p e s  o f  p u l s a t i o n  are  brought ou t  by 
t h i s  method,  p u l s a t i o n  i n  the c a p i l l a r i e s  and p u l s a t i o n  i n  the  
v e n u l e s .
By c a r e f u l l y  graduated  p r e s s u r e  the b lood can be p r e s s e d  out o f  the 
v e n u l e s  in  th e  c e n t r a l  p a r t  o f  the a r e a ,  l e a v i n g  the v e n u l e s  s t i l l  
w ith  a s u f f i c i e n t  amount of  blood a t  th e  m arg ins .  T h is  i s  r e a d i l y
e f f e c t e d  by th e  s l i g h t  c o n v e x i t y  o f  the hand l e n s .
The c e n t r a l  area  i s  now o f  a p a l e  p ink  c o l o u r  w h i l e  the  m arg ins  are  
s l i g h t l y  l i g h t e r  than the  normal s k i n .  The m argins  o f  t h i s  area  are  
demarcated from the  c e n t r a l  a r e a .
In  the c e n t r a l  a r e a  the p u l s a t i o n  ta k es  the form o f  a movement r a t h e r  
l i k e  the d i s t u r b a n c e  c r e a t e d  in  a corn f i e l d  by a s l i g h t  wind,  w h i l e  
in  the  dark er  area  at  the  m argins  th e re  i s  an ebb and f lo w .  The 
m a rg in a l  ebb and f lo w  i s  i n f r e q u e n t  i n  comparison to the  movement on 
the c e n t r a l  a r e a .  On t h i s  account  o b s e r v a t i o n  o f  the c e n t r a l  a r e a  
i s  more im p o r ta n t .
The f l u s h i n g  s t r i c t l y  c o i n c i d e s  w ith  the time o f  s y s t o l e  in  the p u l s e ,  
and the  p a l i n g  w i th  the d i a s t o l i c  c o l l a p s e .
The p u l s a t i o n  can be s e e n  b e s t  towards the end of  e x p i r a t i o n .  This  
can be r e a d i l y  c o n f i im e d  on the l i p s .
I f i n d  th a t  r a r e l y  a t  ordinary room temperature i s  there  f a i l u r e  to 
d e t e c t  p u l s a t i o n  i n  the l i p s  towards or  a t  the  end o f  e x p i r a t i o n .  
Formerly when c a p i l l a r y  p u l s a t i o n  was spoken o f  or  observed  i n  a c a s e ,  
a o r t i c  r e g u r g i t a t i o n  was immediate ly  thought o f .  Lewis h as  
c o n v i n c i n g l y  shown t h a t  the c o n d i t i o n  depends on the  s t a t e  o f  the  
a r t e r i o l e s .  I f  t h e s e  are d i l a t e d ,  th en  c a p i l l a r y  p u l s a t i o n  i s  l i k e l y  
to be e v i d e n t  p ro v id ed  the  tone o f  the c a p i l l a r i e s  and v e n u l e s  i s  
a d j u s t e d  by the  n e c e s sa r y  p r e s s u r e .  I have found that  where the tone  
o f  the c a p i l l a r i e s  and v e n u l e s  i s  e x c e s s i v e ,  c a p i l l a r y  p u l s a t i o n  i s  
not  l i k e l y  to appear .
Lewis  g i v e s  a s e r i e s  o f  c a s e s  o f  a o r t i c  r e g u r g i t a t i o n  and compares  
- the p u l s e  p r e s s u r e  w i th  the v i v i d n e s s  and the e x t e n t  o f  d i s t r i b u t i o n
(48)
o f  the  p u l s a t i o n .
He f i n d s  th a t  w i t h  only  one e x c e p t i o n  the i n c r e a s e  i n  the  p u l s e  
p r e s s u r e  shows an i n c r e a s e  in  the v i v i d n e s s  and e x te n t  o f  the  
r e a c t i o n ,  so that i n c r e a s e d  p u l s e  p r e s s u r e  i s  at l e a s t  a c o n t r i b u t i n g  
f a c t o r .
0?hat i t  i s  n o t  a main f a c t o r  i s  shown b$ the  f o l l o w i n g  s e l e c t e d  
c a s e s .
+  s i g n i f i e s  p r e s e n t .  ( 4 3 )
+  - b  s i g n i f i e s  marked.
+  +  +  s i g n i f i e s  very  marlced.
Case D i s e a s e  ! B lood  P r e s s u r e P u l s e C a p i l l a r y
S y s t o l i c D i a s t o l i c P r essu re P u l s a t i o n
_______ ! ...................
1 A o r t i c
R e g u r g i t a t i o n 135 75 60 F i n g e r s  +  i
ii
2 Rheumatoid
A r t h r i t i s 125 80 45
!
F i n g e r s ,  F oreh ead ,  Thenar,  
Hypothena emminences + + +
3 C h o l e c y s t i t i s 145 95 50 F i n g e r s  and L ip s  +  1
4 86 y e a r s  
H eal  thy 170 100 70 Thenar, Hypothenar  
emminences and F i n g e r s  +■+
5 Asthma 125 85 40 Thenar,  Hypo thenar emminences 
F i n g e r s  +- +
6 Exophtha lm ic
G o i t r e 140 95 45 Thenar, Hypothenar  
emminences, F i n g e r s ,  
Forehead +■ +  +
7 Exophtha lm ic
G o i tre 115 85 30
Thenar, Hypo thenar  
emminences, F i n g e r s
Forehead + +  +
8 E p i l e p s y 130 80 50 Thenar, Hypo th en ar  emminences, F i n g e r s  -h-h
9 Thrombosis  o f  
R e t i n a l  V e in s ,  
M i t r a l
R e g u r g i t a t i o n 200 145 75 F i n g e r s  +
10 A o r t i c
R e g u r g i t a t i o n  
w ith  M i t r a l  
R e g u r g i t a t i o n 130 60 70
Forehead +  
F i n g e r s  3111.
Lew is  shows by p l a c i n g  the hand i n  very h o t  w a te r  and l e a v i n g  a 
f i n g e r  f r e e ,  t h a t  d i l a t a t i o n  o f  the l a r g e r  a r t e r i e s  produced by the 
h o t  w a ter  d o e s  n o t  cause  c a p i l l a r y  p u l s a t i o n .
On a very c o l d  day the f i n g e r s  f r e q u e n t l y  p r e s e n t  a very p in k  t i n t .  
T his  can be shown to be due to d i l a t a t i o n  o f  the c a p i l l a r i e s  and 
v e n u l e s  w i t h  c o n t r a c t i o n  o f  the a r t e r i o l e s .
Under t h e s e  c o n d i t i o n s  I have n e v e r  been a b l e  to f i n d  c a p i l l a r y  
p u l s a t i o n ,  even  i n  c a s e s  showing v i v i d  and e x t e n s i v e  p u l s a t i o n  a t  
room tem p e ra tu r e .
C a p i l l a r y  p u l s a t i o n  i s  t h e r e f o r e  not  due to d i l a t a t i o n  o f  the  l a r g e r  
a r t e r i e s ,  or  o f  the c a p i l l a r i e s  and v e n u l e s .
The l o c a l i s e d  mechanism of  the r e a c t i o n  i s  w e l l  brought out by 
c o n c e n t r a t i n g  the  l i g h t  from the sun on an a r e a  2 - 3  m i l l i - m e t r e s  
i n  e x t e n t ,  by means of  a hand l e n s .  In  a s u s c e p t i b l e  s u b j e c t ,  w e l l -  
marked p u l s a t i o n  i s  v i s i b l e  i n  the warmed a r e a .
The d i l a t a t i o n  o f  sm al l  a r t e r i o l e s ,  l i k e  the  arched a r t e r i o l e s ,  must 
t h e r e f o r e  be the  cau se  o f  c a p i l l a r y  p u l s a t i o n .
I t  i s  i n t e r e s t i n g  to n o t e  t h a t  i n  the  c a s e s  g iv e n  by me, two c a s e s  o f  
ex o p h th a lm ic  g o i t r e  and one c a se  o f  rheumatoid a r t h r i t i s ,  where I 
had r e a s o n  to b e l i e v e  there  was h y p e r th y r o id i s m ,  gave the most v i v i d  
and most e x t e n s i v e  r e s u l t s .
Two c a s e s  are  o f  course  o f  no s i g n i f i c a n c e  in  b a s in g  an o p in io n  as  
to the c o n s t a n t  p r e s e n c e  o f  any one f a c t o r ,  but I f i n d  on l o o k i n g  up 
c e r t a i n  a u t h o r i t i e s  ( O s i e r ’ s ^Practice o f  M edicine:  P r i c e ’ s P r a c t i c e
IT I f  ' '
o f  M edic ine:  McCarrison, The Thyroid Gland:)  t h a t  c a p i l l a r y  p u l s a t i o n  
i s  em phasised  a s  one o f  the symptoms. I f i n d  i t s  f r e q u e n t
o c c u r r e n c e  in  a marked foitti in  c a s e s  tha t  I c o n s i d e r  show s i g n s  o f
v
hy pe r -  thy r  o id  i  sm.
T his  b e i n g  s o ,  the  s u g g e s t i o n  i s  t h a t  the t h y r o id  s e c r e t i o n  a c t s  on 
the  sm a l l  a r t e r i o l e s  and c a u s e s  t h i s  d i l a t a t i o n .  I t  would at  l e a s t  
p a r t l y  e x p l a i n  the e f f e c t  o f  the th yro id  on m etabol ism .
Lewis  s t a t e s  t h a t  th e  in c id e n c e  o f  c a p i l l a r #  p u l s a t i o n  d e c r e a s e s  w i th  
age .
I a g r e e  t h a t  t h i s  i s  s o .  Prom the  f a c t  t h a t  a r t e r i a l  d e g e n e r a t i o n  
i n c r e a s e s  w ith  the age o f  a p erso n  t h i s  must n e c e s s a r i l y  f o l l o w ,  
a l th o u g h  t h e  s t a t e  o f  p a lp a b le  a r t e r i e s  i s  not  n e c e s s a r i l y  an 
i n d i c a t i o n  o f  the s t a t e  o f  the a r t e r i o l e s .
The p o i n t  I wish  to  b r in g  out  i s  th a t  w e l l -m arked  c a p i l l a r #  p u l s a t i o n  
f r e q u e n t l y  o c c u r s  in  o l d  p e o p le  as  the f o l l o w i n g  c a s e s  show: j
C a s e . Age. C a p i l l a r y  p u l s a t i o n .
1 86 y e a r s P i n g e r s ,  Thenar and Hypothenar  
emminences +  +
2 85 y e a r s L ip s ,  P i n g e r s  and Porehead +
3 72 y e a r s S l i g h t  A o r t i c  
R e g u r g i t a t i o n
Whole o f  hands +■ +*
4 86 y e a r s Thenar, Hypothenar emminences  
and P i n g e r s  + +
5 71 y e a r s P in g e r s  and Hypothenar emminences +■
6 68 y e a r s P in g e r s  +
7 80 y e a r s |Po reh ea d  and L ips  +
+  I n d i c a t e s  d egree  o f  c a p i l l a r #  p u l s a t i o n .
Those c a s e s ,  w i t h  the e x c e p t io n  o f  the ease;,  w i th  s l i g h t  a o r t i c  
r e g u r g i t a t i o n ,  were a l l  in  very good h e a l t h  and a l l  were  
e x c e p t i o n a l l y  a c t i v e  and a l e r t .
(46)
P or  the  p u r p o se  o f  t e s t i n g  the  a c t i o n  o f  c e r t a i n  s u b s ta n c e s  on the 
s m a l l  v e s s e l s  o f  the s k i n ,  a small  drop o f  the su b s ta n c e  i n  s o l u t i o n  
i s  p l a c e d  on the s k i n  and puncture  made through the drop.
The p u n ctu re  sho u ld  p e n e t r a t e  s u f f i c i e n t l y  d eep ly  to cause  a s l i g h t  
s e n s a t i o n  o f  p a i n ,  but n o t  d eep ly  enough to cause  b l e e d i n g .
S l i g h t  b l e e d i n g ,h o w e v e r ,  does  n o t  a p p r e c ia b ly  a l t e r  the r e a c t i o n .
In  u s i n g  t h i s  method i t  must be r e c o g n i s e d  that  the mere p r i c k i n g  
o f  the s k i n  c a u s e s  a s l i g h t  r e a c t i o n .  T h is  ta k es  the form o f  a 
m o d i f i e d  t r i p l e  r e s p o n s e .
The l o c a l  r e s p o n s e  i s  d i f f i c u l t  to  observe  at  f i r s t ,  b e in g  e c l i p s e d  
by the f l a r e  u n l e s s  the s k in  i s  cyanosed from c o n g e s t i v e  p r e s s u r e ,  
l a t e r  h ow ever ,  when the f l a r e  and wheal  have d i s a p p e a r e d ,  i t  remains  
apparent  and i s  then s l i g h t l y  l a r g e r  than the o r i g i n a l  area .
T h is  i n c r e a s e  in  a r e a  i s  due to s l i g h t  d i f f u s i o n  o f  h i s t a m in e .
One must r e c o g n i s e  the e x t e n t  o f  the resp on se  to the s im p le  p r i c k .
An i n c r e a s e  i n  the i n t e n s i t y  o f  the r esp o n se  may be then r i g h t l y  
a s c r i b e d  to the e f f e c t  o f  the s u b s ta n ce  in tro d u ced  by the p r i c k .
In my i n v e s t i g a t i o n s  I have t e s t e d  the a c t i o n  o f  many s u b s ta n c e s  
on the s k i n  v e s s e l s .
A g r e a t  many g i v e  the t r i p l e  r e s p o n s e ,  d i f f e r i n g  from th e  p r i c k  
r e s p o n se  by a s l i g h t  i n c r e a s e  in  the i n t e n s i t y  o f  the r e a c t i o n .
I  am g i v i n g  a few o f  the observed  r e s p o n se s  which seem to me to
have a b e a r i n g  on my s u b j e c t .
A d r e n a l in .
The p r e p a r a t i o n  u se d  was that  o f  Parke ,  D a v is  & Co.
The s t r e n g t h  o f  s o l u t i o n  was 1 -  1000 .  !
The r e s p o n s e  comes up q u i c k l y ,  one m inute  a f t e r  the p r i c k .
*
I t  i n v o l v e s ,  as  soon as  i t  a p p e a r s ,  the whole  a re a  o f  r e s p o n s e .
There i s  l i t t l e  i f  any i n c r e a s e  i n  e x t e n t  o f  the area  i n v o l v e d  as  
the b l a n c h i n g  d e e p e n s .
At f i r s t  th e  a r e a  i s  p a l e  p in k  i n  t i n t .
I t  g r a d u a l l y  l o s e s  t h i s  p in k  t i n t  and becomes p a l e r .
U l t i m a t e l y  the p a l l o r  i s  i n t e n s e .
From a p r i c k  p u n ctu re  the area  i s  S -  5 m i l l i - m e t r e s  sq u a r e ,  o r  
even  more.
I t  i s  i r r e g u l a r  i n  o u t l i n e ,  and the a r e a  co v e r ed  v a r i e s  i n  d i f f e r e n t  
punc t u r e s .
The p u n c tu re  p o i n t  i s  r a r e l y  c e n t r a l ,  and i s  f r e q u e n t l y  c l o s e  to  
the m arg in .
I t  d i s a p p e a r s  i n  from l j  to  £ h o u rs ,  and appears  to  d i e  away from 
the p e r i p h e r y  towards the c e n t r e .
A s e r i e s  o f  p u n c tu r e s  l a i d  down in  a l i n e ,  a puncture  to every  
m i l l i - m e t r e , g i v e s  a c r e n a te d  margin a lm ost  l i k e  the margin  o f  a  
d e v e lo p e d  f l a r e .
P i t u i t r i n .
10 i n t e r n a t i o n a l  u n i t s  p er  c . c .  (Parke ,  D a v is  & C o . ) .
The P i t u i t r i n  puncture  ta k e s  much lo n g e r  to  mature.
I t  b e g i n s  to  appear i n  from £ to 3 m in u te s .
I t  commences a t  the  p o in t  o f  p u n c tu r e ,  and g r a d u a l ly  e x t e n d s .
The p o i n t  o f  pu n ctu re  remains c e n t r a l .
I t  t a k e s  about  45 m inutes  to  reach  i t s  maximum s i z e .
I t  g r a d u a l l y  e x t e n d s  from the c e n tr e  i n  a c i r c u l a r  form.
The margin o f  the c i r c l e  i s  d i s t i n c t ,  and i s  s t r i c t l y  demarcated  
from the surrounding  s k i n .
The a r e a  o f  the f u l l y  d e v e lo p e d  r e s p o n se  i s  n e v e r  so g r e a t  a s  in  
that  o f  a d r e n a l i n .
I t  i s  s t i l l  p e r c e p t i b l e  a s  a w hite  c i r c l e  a t  the end o f  4 h o u r s .
I t  d i e s  away from the c e n t r e  towards the p e r ip h e r y .
A f t e r  the r e a c t i o n s  in  both p i t u i t r i n  and a d r e n a l i n  p u n c tu r e s  have  
s u b s i d e d ,  a r ed  c i r c l e  d e v e l o p s  a t  the s i t e  o f  the p u n ctu re .
T h is  i s  the l o c a l  r e a c t i o n  to  i n j u r y .
I f  now the puncture  s p o t  i s  re -p u n c tu r ed  w i t h  a d r e n a l in  o r  p i t u i t r i n ,  
the b l a n c h i n g  comes up o u t s i d e  the red c i r c l e ,  but l e a v e s  the red  
c i r c l e  u n i n f l u e n c e d .
These e x p e r im e n t s  seem to me to j u s t i f y  the c o n c l u s i o n  th a t  the  
e f f e c t  o f  a d r e n a l i n  i s  p r im a r i ly  on the smal l  a r t e r i o l e s ,  and th a t  
the c a p i l l a r i e s  and v e n u l e s  are  in v o lv e d  a t  a l a t e r  s t a g e .
That the c a p i l l a r i e s  are  d i r e c t l y  i n v o lv e d  i n  the r e a c t i o n  has  been  
c o n c l u s i v e l y  proved by C a r r ie r  and Heimberger.
They in tr o d u c e d  a minute q u a n t i t y  o f  a d r e n a l in  i n t o  the s k i n  in  th e  
ne ighbourhood  o f  a s i n g l e  c a p i l l a r y ,  and observed  an independent  
c o n t r a c t i o n  o f  the l o o p .
The a c t i o n  o f  p i t u i t r i n  seems to in v o l v e  the c a p i l l a r i e s  and v e n u l e s  
from the commencement o f  the r e a c t i o n .
The speedy a c t i o n  and r ap id  d isappearance  o f  the a d r e n a l i n  resp o n se  
compared to the p i t u i t r i n  r e s p o n s e ,  i s  a f u r t h e r  p o i n t .
The r e - p u n c t u r e  experim ent  p roves  that  a d r e n a l in  h a s  no power to
o b l i t e r a t e  the d i l a t a t i o n  o f  the m inute b lood  v e s s e l s  produced by 
h i s t a m in e .
I f  a d r e n a l in  i s  p u n ctu red  in t o  the f l e x o r  su r fa c e  o f  the forearm ,  
i n t o  the palm o f  the hand -  p r e fe r a b ly  the in n e r  s id e  where the 
c o l o u r  i s  marked -  and a l s o  i n t o  the f i n g e r  t i p ,  i t  w i l l  be observed  
th a t  the forearm  pu n ctu re  b la n c h e s  p ron o u n ced ly , in  the palm the  
p a l in g  i s  j u s t  p e r c e p t i b l e ,  w h i l s t  in  the f i n g e r  t ip  the c o lo u r  
change i s  a lm o s t  a b s e n t .
In the above e x p e r im e n t ,  I  am d e s c r ib in g  the e f f e c t  on hands which
are  ex p o sed  to the w e a th e r .  The same f a i l u r e  to  b la n ch  i s  seen  in
wounds o f  the s k in  w hich have h e a le d ,  but which s t i l l  show the
ven o u s  c o lo u r  o f  d i l a t e d  v e n u le s .
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Tyram ine, a n o th e r  v a s o - c o n s t r i c t o r  su b sta n ce  p rod u ces  a very  
m o d if ie d  change in  s k in  c o lo u r  compared to  e i t h e r  p i t u i t r i n  or  
a d r e n a l in .
I t  t a k e s  about 15 m in u tes  to  come up and the p a l in g  o f  the s k in  i s  
n e v e r  i n t e n s e  ev en  in  s o l u t i o n s  o f  1 -  100.
H istam in e.
The p r e p a r a t io n  used  was Brgamine P h o sp h a t is  A c id i
(B u rrou gh s, Welcome & C o . ) .
H is ta m in e ,  in  d i l u t i o n s  o f  1 -  3 0 0 0 ,  p roduces  an in te n s e  t r i p l e  
r e sp o n se  -  the l o c a l  r e a c t io n  obscured somewhat by the f l a r e ,  the 
f l a r e ,  o f  b r ig h t  s c a r l e t  t i n t ,  and the w h ea l.
H istam ine punctured in to  the three r e g io n s , the sk in  o f the forearm ,
the palm o f  the hand, and the f i n g e r  t i p s ,  in  hands ex p o sed  to the 
w e a th e r ,  g i v e s  a r e a c t i o n  which co rresp on d s  in  i t s  d im in ish e d  
i n t e n s i t y  from the forearm  to  the f i n g e r  t i p s ,  to the a d r e n a l in  
r e s p o n s e .
T h is  shows th a t  d i l a t e d  v e s s e l s  are r e l a t i v e l y  i n s e n s i t i v e  to e i t h e r  
d i l a t o r  o r  c o n s t r i c t o r  s u b s ta n c e s .
A m ix tu re  o f  the two s o l u t i o n s ,  a d r e n a l in  1 -  1 0 0 0 ,  and h is ta m in e  
1 -  3 0 0 0 ,  g i v e s  the f o l lo w in g  r e a c t i o n .
There i s  a p a l l o r  o f  the s k in  from the a d r e n a l in .  T h is  soon  
d is a p p e a r s  and the u s u a l  h is ta m in e  r e a c t i o n  f o l l o w s .
W healing h ow ever , i s  l e s s .
When the h is t a m in e  r e a c t i o n  has d isa p p e a r e d ,  the a d r e n a l in  p a l l o r  
comes up a g a in ,  and l a s t s  f o r  a sh o r t  t im e . So th a t  during  the  
p e r io d  o f  the h is ta m in e  r e a c t i o n ,  the a d r e n a l in  l i e s  l a t e n t  in  the  
s k in  ready to produce i t s  e f f e c t  a s  soon a s  the h is ta m in e  d isappears .  
P i t u i t r i n  in tr o d u c e d  w ith  the same s tr e n g t h  o f  h is ta m in e  has a 
somewhat s i m i l a r  e f f e c t ,  b u t  owing to  the lo n g e r  l a t e n t  p e r io d  o f  
the p i t u i t r i n  r e a c t i o n ,  the h is ta m in e  resp o n se  comes f i r s t .
P i t u i t r i n  seem s to m odify the wheal r e a c t i o n  more than a d r e n a l in .
The P i t u i t r i n  e f f e c t  a l s o  appears when the h is ta m in e  w heal s u b s i d e s .  
The im p o rta n ce  o f  th ese  r e a c t io n s  l i e s  in  the f a c t  th at h i s t a m in e ,  
even  in  the g r e a t e r  d i l u t i o n ,  i s  the a l l - p o w e r f u l  f a c t o r  in  the 
r e a c t i o n s .
The o t h e r  s u b s ta n c e s  have to s ta n d  a s id e  u n t i l  h is ta m in e  h a s  
e x h a u s te d  i t s  s t r e n g t h .
Iron  p e r c h lo r id e  in  d i l u t i o n  o f  1 -  800 g i v e s  a wheal o f  la r g e
( 51}
s i z e  and th ere  i s  v ery  l i t t l e  l o c a l  r e d n e s s .  The w heal l a s t s  f o r  
s e v e r a l  h o u r s .
From t h i s  i t  would appear  th a t  Iro n  s a l t s  in c r e a s e  the p e r m e a b i l i ty  
o f  the s m a l l  v e s s e l s .
In the r e p o r t  o f  the M ed ica l R esearch  Committee on Wound Shock and 
Haem orrhage, L o ra in  Smith i s  s t a t e d  to have found th at  the b lood  
volume in  C h lo r o s i s  may be d ou b led , showing g r e a t ly  d e c r e a s e d  
p e r m e a b i l i t y  o f  the v e s s e l s .
The e f f e c t  o f  H eat and Cold on the cu tan eou s  b lo o d  v e s s e l s :
L ew is  f i n d s  th a t  the sk in  tem perature in  p a r t s  th a t  are c la d ,  
v a r i e s  from 30°  c .  to  34°  c .  when the tem perature o f  the room i s  
from 1 8 °  c .  to  2 0 °  c .
T h is  may be tak en  a s  the n e u t r a l  sk in  tem perature when th ere  i s  no 
f e e l i n g  o f  e i t h e r  h o t  o r  c o ld .
A s k in  tem p eratu re  s l i g h t l y  below  3 0°  c .  f e e l s  c o l d ,  and a
o
tem p eratu re  j u s t  above 34 o .  f e e l s  warn.
L ew is  shows by i n s e r t i n g  a t h e r m o - e le c t r ic  j u n c t io n  in to  the s k in ,  
th a t  when the arm i s  in s e r t e d  i n t o  a w ater  bath  o f  v a r y in g  
te m p e r a tu r e ,  the sub cu tan eou s  tem perature may d i f f e r  from the bath  
tem perature  by many d e g r e e s .
At 3 0 °  c .  th e r e  i s  v e r y  l i t t l e  d i f f e r e n c e ,  but the more the 
tem p eratu re  o f  the b a th  i s  r a i s e d  o r  lo w e r e d , the g r e a t e r  the 
d i f f e r e n c e  b etw een  the two.
At 4 1 °  o .  the  d i f f e r e n c e  ia  2 °  o . , the suboutaneous tem perature
b e in g  3 9 °  o .
o o
At 11 e .  the sub cu tan eou s  temperature i s  19 c .
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I f  two b a s i n s  o f  w a ter  are taken  w ith  w ater a t  a tem perature o f  5 c .
%o
in  o n e ,  and w a te r  a t  45 c .  in  the o th e r ,  and a hand i s  p la c e d  in  
each and k e p t  th e r e  f o r  a s h o r t  t im e, i t  w i l l  be found that the 
c o lo u r  t i n t  in  ea ch  shows p r a c t i c a l l y  no d i f f e r e n c e .
I t  w i l l  a l s o  be  found  th at  the r e d n e ss  produced e x te n d s  j u s t  up to  
the w a te r  l i n e .
f h i s  o c c u r s  when the v e s s e l s  are o cc lu d ed  in  the upper arm.
I t  a l s o  o c c u r s ,  a c c o r d in g  to  l e w i s ,  in  s k in  d e p r iv e d  o f  i t s  n e r v e s .
A p p ly in g  the o c c l u s i o n  t e s t ,  l e w i s  p ro v es  that the h e a t  r e a c t i o n  i s
due to  the r e l e a s e  o f  h is ta m in e  but th a t  the d i l a t a t i o n  o f  the v e s s e l s
from c o l d ,  i s  a d i r e c t  r e a c t i o n  and depends on a l o s s  o f  tone o f  the
m inute v e s s e l s ,  r e a l l y  a d i l a t a t i o n  from p a r a l y s i s .
l o c a l  r e d d en in g  due to h e a t  b e g in s  t o  appear about 36°  c .
l o c a l  r e d d e n in g  due to  c o ld  b e g in s  a t  about 1 0 °  c .  
o o
From 80  c .  -  85 c .  th ere  i s  a tendency f o r  the s k in  t o  become 
s l i g h t l y  e y a n o se d .
l e w i s  m e n tio n s  t h a t ,  a c c o r d in g  to Goldschmidt and l i g h t ,  the  oxygen
s a t u r a t i o n  o f  the v en ou s  b lo o d  i s  g e n e r a l ly  lo w e s t  a t  a bath
tem p eratu re  o f  2 4 °  c .  At 34° c .  the oxygen c o n te n t  o f  venous b lo o d
i s  n orm al,  w h i le  o v e r  40°  c .  i t  has  a lm ost an a r t e r i a l  v a lu e .
o ^
As the b a th  tem p eratu re  i s  low ered  from 17 c .  to  6 c . ,  the oxygen
c o n te n t  i s  r a i s e d .
Brown and H i l l ' s  d i s s o c i a t i o n  cu rv es  show th a t  the b lood  in  the 
m inute v e s s e l s  g i v e  up l i t t l e  oxygen to the t i s s u e s  b e low  1 0 °  o .
3?hat the main a r t e r i e s  d i l a t e  r e f l e x l y  in  r e sp o n se  to  h e a t ,  and 
c o n t r a c t  in  r e s p o n s e  to  c o ld ,  can be shown by o b se r v in g  the r e a c t i o n
(53)
o f  th e  s u p e r f i c i a l  tem p ora l a r te r y  to  h o t  and c o ld  w ater  a p p l ie d  to  
the s c a l p ,  n o t  n e c e s s a r i l y  in  p ro x im ity  to  the a r t e r y .
That the same d i l a t a t i o n  and c o n t r a c t io n  occu r  in  the v e i n s  ca n  be 
shown by m easurement o f  the v e i n s ,  b e fo r e  and a f t e r  h e a t in g  and 
c o o l i n g .
I f  the hand o f  an o u t -d o o r  worker i s  examined when the a tm osp h er ic
o
tem perature  i s  5 c .  , or  s l i g h t l y  b e lo w , i t  w i l l  probably  be found  
th a t  the f i n g e r s  i n  the whole o f  t h e ir  le n g th  show a w ell-m arked  
p in k  t i n t ;  the b ack  o f  the hand w i l l  be ey a n o sed , and the forearm  
w i l l  show a p a le  red c o lo u r .
^he l i p s  are v e r y  s e n s i t i v e  to  change o f  tem perature and by l i g h t l y
to u c h in g  w ith  them, the p a r t s  m en tion ed , they w i l l  g iv e  a good
i n d i c a t i o n  o f  the tem perature v a r i a t i o n .
The fo r e a im  w i l l  be found to  be s l i g h t l y  warm, the back o f  the hand
c o l d ,  and th e  f i n g e r s  v e r y  c o ld .
The tem p era tu re  depends on the r a te  o f  b lood  f lo w ,  and th a t  c h i e f l y  
on the s t a t e  o f  the a r t e r i o l e s ,  w hether d i l a t e d  o r  c o n t r a c te d .
The s t a t e  o f  th e  c a p i l l a r i e s  and v e n u le s  w i l l  a l s o  have an e f f e c t  •
I f  th e s e  a r e  d i l a t e d ,  and the a r t e r i o l e s  c o n t r a c t e d ,  the c u rren t  
w i l l  be v e r y  s lo w ,  and the h e a t  l o s s  e x c e s s i v e .
I f  the tem p era tu re  o f  the s k in  i s  below  10 c . , the oxygen exchange  
w i l l  be v e r y  s l i g h t ,  and the b lo o d  w i l l  be r i c h  in  oxyhaem oglobin .
The s k in  c o lo u r  under th o se  c ircu m sta n ces  w i l l  be o f  a v i v i d  p inky—
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red c o l o u r .
This a cco u n ts  fo r  the p ink f in g e r s .
In the back o f  the hand there i s  a r ic h  blood su p p ly , a s  shown by 
the in c r e a se d  tem perature.
She c a p i l l a r i e s  and v e n u le s  a re  d i l a t e d  and p r e s e n t  a la r g e  su r fa c e  
f o r  oxygen e x c h a n g e .
At the i n c r e a s e d  tem perature  t h i s  o ccu rs  r a p id ly ,  and we g e t  a  
ven ou s  b lo o d  d e f i c i e n t  in  oxygen.
Here the  r a t e  o f  b lood  f lo w  d o es  n o t  keep pace w ith  th e  oxygen  
e x c h a n g e .
In th e  fo r e a r m , th e  s l i g h t  warmth i n d i c a t e s  a ra p id  blood f lo w ,  and 
m oderate d i l a t a t i o n  o f  the a r t e r i o l e s .  T his  p r e v e n ts  the  
c a p i l l a r i e s  and v e n u le s  b e in g  a f f e c t e d  by the co ld .
These have  m oderate tone a s  shown by the p a l in g .
Here the  s t a t e  o f  b lo o d  f lo w  i s  a t  a h ig h e r  l e v e l  than the r a t e  o f  
oxygen ex ch a n g e .
I f  a p r e s s u r e  o f  70 m i l l i - m e t r e s  o f  Hg. i s  thrown on the upper arm
in  the u s u a l  way, then  on t e s t i n g  the c o lo u r  t i n t  o f  the forearm
o
and hand , i t  i s  found th a t  c y a n o s is  b e g in s  about 15 c . , and i s  
p r o g r e s s i v e  u n t i l  tem perature up to 40°  o .  i s  rea ch ed , when red n e ss  
b e g in s  to  ap p ear .
There i s  g r e a t  v a r i a t i o n  in. the  c o lo u r  resp on se  o f  i n d iv id u a l s  to  
a tm o sp h er ic  te m p era tu re .
The f o l l o w i n g  l i s t  g i v e s  the c o lo u r  and temperature o f  the hands,
rou gh ly  fudged  by the warmed f i n g e r  t i p s  in  20 c a s e s .
o
The o p e n - a ir  tem perature  was about 2 c .
Bach c a s e  was s e e n  w i t h in  a few m inutes  o f  e n t e r in g  my S u rgery .
Age 21 y e a r s .  
14  y e a r s .  
10 y e a r s .  
43 y e a r s .  
54 y e a r s .  
28 y e a r s .  
26 y e a r s .  
53 y e a r s .
9 y e a r s .  
59 y e a r s .  
33 y e a r s .  
25 y e a r s .  
50 y e a r s .
49 y e a r s .  
36 y e a r s .  
15 y e a r s .  
22 y e a r s .  
25 y e a r s .
50 y e a r s .
10 y e a r s .
Red w ith  ven ou s  t i n t .
tt w »t «
ti it
Venous t i n t ,  p in k  in  p la c e s ,  
P a le  r e d .
tt ft
P a l e .
P a le -v e n o u s  t i n t .
P a l e .
P a le - v e n o u s  t i n t .
P a l e .
P a le - p in k  i n  p a r t s .
P a le - r e d  i n  p a r t s .
P a l e .
P a le - p in k  in  p a r t s .
P a l e .
P a le - r e d  in  p a r t s .
P a l e .
F in g e r s  p in k .
Back o f  hand ven ou s  t i n t .
V enous t i n t .
S l i g h t l y  warm,
« n
S l i g h t l y  c o ld  
Cold.  
Warm.
S l i g h t l y  c o ld ,  
n e u t r a l .  
Warm.
t*
S l i g h t l y  o o ld .
Warm. 
S l i g h t l y  warm. 
S l i g h t l y  c o ld .  
Warm.
n
H e u tr a l .
Cold e s p e c i a l l y  
in  f i n g e r s .
C old .
The p a le  hand i s  g e n e r a l ly  warn u n l e s s  i t  i s  a s s o c i a t e d  w ith  a  p in k  
t i n t .
The p a l e - r e d  hand i s  warm.
P ink  f i n g e r s  are  very  c o ld .
-Mb p i t h e r  s l i g h t  c o ld  or  s l i g h t
The v en o u s  t i n t  may be a s s o c i a t e d
warmth.
Ihe p in k  c o l o u r  from  c o ld  appeara more r e a d i ly  in  gome p e r so n s  than 
in  o t h e r s .
As t h i s  o c c u r s  u n d er  s im i l a r  c o n d i t io n s  o f  a tm ospheric  tem p eratu re ,  
the e a r ly  ap p earan ce  o f  the p in k  c o lo u r  must depend upon in c r e a s e d  
c o n t r a c t i b i l i t y  o f  th e  a r t e r i o l e s  from the s t im u lu s  o f  c o ld .
I  f in d  t h a t  the p e r s o n s  who d e v e lo p  the p in k  co lo u r  r e a d i l y ,  are  
the p e r s o n s  who d e v e lo p  c h i l b l a i n s  d u rin g  th e  w in te r  months.
I f  the hand i s  h e ld  in  very  c o ld  w ater  f o r  a s  lo n g  a s  p o s s i b l e ,  and 
a b lo o d  co u n t tak en , i t  w i l l  be found that the count g i v e s  a g r e a t e r  
number o f  red  c o r p u s c l e s  than a count g iv e n  from a hand which has  
been  h e ld  in  h o t  w a te r  f o r  a s im i l a r  p e r io d .
An a c t u a l  count made under those c o n d i t io n s  was a s  f o l l o w s ;
Very Cold W ater. 5 m in u tes  immersion Red C o rp u sc les
o f  f i n g e r s . 6 ,1 9 8 ,0 0 0  p er  c.m.m.
Very Hot W ater. 5 m inutes  immersion Red C orp u sc les
o f  f i n g e r s . 4 ,8 6 4 ,0 0 0  p er  c.m.m.
i
The e x t e r n a l  appearance o f  the f i n g e r s  a f t e r  p ro lon ged  immersion in  j 
hot w a te r ,  shows c o r r u g a t io n s  o f  the s k in .  ;
A f te r  im m ersion in  c o ld  w ater  the f i n g e r s  appear s w o l le n .  j
In th e  c o l d  w a ter  the c a p i l l a r i e s  and v e n u le s  d i l a t e ,  the  a r t e r i o l e s  !
c o n t r a c t .
U ltim a te ly  there i s  in creased  p erm ea b ility  o f  the c a p i l l a r ie s  w ith  j
i
in c r e a s e d  t r a n s u d a t io n  o f  lymph. The f i n g e r s  are  s w o l le n ,  and the | 
c o n c e n t r a t io n  o f  red b lo o d  c o r p u s c le s  i s  in c r e a s e d .
(57)
In h o t  w a te r  the a r t e r i o l e s  d i l a t e ,  the  c a p i l l a r i e s  and v e n u le s  
d i l a t e ,  th e  b lo o d  f lo w  in  the v e s s e l s  i s  g r e a t l y  in c r e a s e d ,  and 
an# e x c e s s  o f  l#mph in  the t i s s u e s  i s  r a p id l#  removed.
Leonard H i l l  in  an a r t i c l e  on ”Humidit# and C a ta rrh ” , s a # s  th a t  
c o ld  c o n s t r i c t s  n o t  on l#  the cu ta n e o u s  b lood  v e s s e l s  but a l s o  th o se  
o f  the r e s p i r a t o r #  mucous membrane. Midd i s  s t a t e d  b# him to  have  
o b se rv ed  th a t  l o c a l  c h i l l i n g  o f  the nude bod# b# a f a n ,  p rod u ces  
v a s o - c o n s t r i e t i o n  and con seq u en t f a l l  o f  tem perature in  the mucous 
membranes o f  the p a l a t e ,  t o n s i l s ,  phar#nx and n o s e .
I  h ave  f r e q u e n t  1# o b served  th at a morning c o ld  b ath  h as  the same 
e f f e c t s .
Wakening w ith  a c o n g e s te d  n a s a l  mucous membrane and headache from 
s i n u s i t i s ,  I  have found th a t  a f t e r  a c o ld  bath  the headache  
d is a p p e a r s  and the n a s a l  p a s s a g e s  become f r e e .
N e i t h e r  o f  th o se  a c t i o n s  are  d i r e c t  a c t i o n s  on the n a s a l  mucous 
membrane, but a re  r e f l e x .
From the  r e s e a r c h e s  o f  Crammer on the e f f e c t s  o f  c o ld  on th e  
a d r e n a l  and th # r o id  g la n d s ,  i t  i s  shown th a t  t h e s e  g la n d s  are  
s t im u la t e d  to a c t i v i t # .
I f  we a c c e p t  t h i s ,  then co n cu rren t  1# w i th  th e  in c r e a s e d  a d r e n a l  
s e c r e t i o n ,  th e r e  i s  c o n t r a c t io n  o f  the cu ta n eo u s  c a p i l l a r i e s  and 
v e n u l e s ,  and the p r o b a b i l i t #  i s  g r e a t ,  th at  the  g la n d  i s  in v o lv e d  
in  th e  s k in  r e sp o n se  e i t h e r  d i r e c t l #  or in d i r e c t l # #
I have a lr e a d #  shown th a t  th e  a r t e r i o l e s  are d i l a t e d  in  e x c e s s i v e  
th # r o id  s e c r e t i o n .
In m# o p in io n  the p h # s i o l o g i c a l  r e sp o n se  o f  the cu ta n eo u s  su r fa c e
and the r e s p i r a t o r y  mucous membrane, to the s t im u lu s  o f  c o ld ,  i s  
a r t e r i o l a r  d i l a t a t i o n  and c o n t r a c t io n  o f  the minute v e s s e l s  induced ft
by a r e f l e x  a c t i o n .  |j
Were th e  r e s p o n s e  a d i r e c t  one -  and in  p a t h o lo g ic a l  c o n d i t io n s  $
i t  p ro b a b ly  i s  so -  the  r e a c t io n  would be c o n t r a c t io n  o f  a r t e r i o l e s , ! ]
d i l a t a t i o n  o f  c a p i l l a r i e s  and v e n u le s  w ith  e x c e s s i v e  ex u d a tio n  o f  1
lymph, and b o g g in e s s  o f  the mucous membrane -  in  o th e r  words an $
jfJ
e x c e s s i v e  l o c a l  r e s p o n se  u n b alan ced  by the g e n e r a l  r e s p o n se .  |
C l i n i c a l l y  t h i s  s u g g e s t s  c o ld  b a th s  o r  c o ld  sponging in  the I
tr e a tm e n t  o f  a d e n o id s ,  n a s a l  c a ta r r h ,  and. the recu r r e n t  b r o n c h i t i s  |
o f  c h i l d r e n .  |
Exposure to  c o l d  a i r  would have a s im i l a r  but m ild e r  e f f e c t .  8
I  f in d  th at  I  g e t  b e t t e r  r e s u l t s  from t h i s  treatm en t than from 1
any o t h e r .  1
A g r a d u a l  i n t r o d u c t i o n  to th e  c o ld  b a th  i s  n e c e s s a r y .
7
0?he tr e a tm e n t  i s  commenced in  summer with c o ld  sp o n g in g . Gradually  
the c o ld  p lu n g e  i s  in tr o d u c e d  and borne w e l l ,  and i f . con  tin n ed  can 
be c a r r i e d  on throughout the w in te r  months.
By t h a t  I  do n o t  mean to  s u g g e s t  th a t  c o ld  b a th s  and exposure to  
f r e s h  a i r  w i l l  remove, a d e n o id s ,  but they w i l l  c o n s id e r a b ly  
a m e l io r a te  the c o n g e s te d  c o n d i t io n  o f  adenoid t i s s u e  and tem porarily  |
reduce  t h e i r  b u lk .  |
Any l o c a l  i r r i t a t i o n  r e a c h in g  the adenoid mass w i l l  im m ediately 1
ca u se  them to  s w e l l  up a g a in  so t h a t  removal i s  s t i l l  the only |
permanent remedy. |
B ab ies exposed  e a r ly  to fr e s h  a ir  c o n d itio n s  a r e , and u su a lly  j
(59)
remain n o se  b r e a t h e r s .
Lewis g i v e s  i t  a s  h i s  o p in io n ,  th at th ere  i s  a s tro n g  tendency in  
p h y s i o l o g i c a l  c o n d i t i o n s ,  f o r  an in c r e a s e d  tone o f  the c a p i l l a r i e s  
and v e n u l e s  to  d e v e lo p  where there i s  a r t e r i o l a r  d i l a t a t i o n .  N 
This in  my o p in io n  d e n o t e s  a normal a c t i v i t y  o f  the thyroid  and 
adrenal g la n d s .
In a p p ly in g  th e  v a r i o u s  s k in  r e a c t i o n s  to  p a t h o lo g ic a l  c o n d i t io n s  
one must h ave  some p h y s i o l o g i c a l  s tan d ard .
I have ch o se n  f o r  t h i s  p u r p o se ,  ten  p erso n s  most o f  whom I have known 
fo r  a number o f  y e a r s .  They p r e s e n t ,  so f a r  as I  am aware, no 
c o n s t i t u t i o n a l  ten d en cy  to  any d i s e a s e ,  and t h e ir  m ed ica l h i s t o r y  
i s  good .
Any i l l n e s s  th ey  have h ad , h a s  been o f  a t r i v i a l  nature  and n ev er  
o f  lo n g  d u r a t io n .
S ix  o f  the t e n  have had s l i g h t  a t t a c k s  o f  m uscular rheumatism a t  one 
time or a n o t h e r .  T h is  c o n d i t io n  i s  of f r e t u e n t  occurrence  in  my 
d i s t r i c t ,  e s p e c i a l l y  amongst the m in e r s ,  and few m iners esca p e  a 
s l i g h t  a t t a c k  a t  some t im e .
(60)
C ase. Age. White H alo . Tache. F l a r e . C a p i l la r y
r e a c t i o n . P u l s a t i o n .
1 9 $ e a r s P r e se n t P r e se n t L e ss  venous  
than u s u a l
S l i g h t L ip s
Z 19 w tt None L e ss  v en ou s  
than u su a l
?t n
3 17 »? IT P r e s e n t Normal it None
4 -25 if tt L ess  v en ou s  
than u s u a l
N i l
p a l l o r  instead
None
5 30 n tt None Normal S l i g h t L ip s
6 36 tt I I P r e se n t H n None
7 37 it tt None tt n n
8 50 r r tt P r e se n t tt n L ip s
9 49 » tt None tt n r  t
10 50 n » L e ss  venous  
than u s u a l
n None
C a p i l la r y  p u l s a t i o n  i s  n o t  n o ted  a s  b e in g  p r e s e n t  u n l e s s  o b v io u s .  
Most o f  th o se  c a s e s  would probably show s l i g h t  p u l s a t i o n  in  the  
l i p s  towards the end o f  e x p i r a t io n .
A l l  the r e a c t i o n s  were brought o u t  b^ s tr o k in g  w ith  th e  r u l e r ,  and 
b^ two sup er-im p osed  s t r o k e s  o f  m oderate p r e s su r e  in  e l i c i t i n g  the  
ta ch e  and the f l a r e .
The w h ite  r e a c t i o n  i s  p r e s e n t  in  a l l .  The h a lo  o ccu rs  in  h a l f  o f  
the c a s e s .  The f l a r e  i s  n o t  marked in  any and i s  a b se n t  in  one
(61)
c a s e .
The above r e s u l t s  i n d i c a t e  th a t  in  t h o s e  c a s e s  th e  to n e  o f  th e  minute  
v e s s e l s  i s  good..
The o b v io u s  c a p i l l a r y  p u l s a t i o n  i n  h a l f  th e  c a s e s  i n d i c a t e s  a t  l e a s t  
moderate a r t e r i o l a r  d i l a t a t i o n .
I have p r e v i o u s l y  p o in te d  o u t  th a t  Krogh i s  o f  o p in io n  t h a t  th e  
c a p i l l a r i e s  can , w ith o u t  d i l a t i n g ,  w i th s ta n d  any in c r e a s e d  p r e s s u r e  
brought to bear on them from a r t e r i o l a r  d i l a t a t i o n .
I t h in k  how ever, t h a t  d i l a t a t i o n  o f  th e  a r t e r i o l e s  u s u a l l y  d oes  cau se  
a p a s s i v e  in c r e a s e  o f  t h e  d iam eter  o f  th e  c a p i l l a r i e s  when th e  to n e  
o f  th e  minute v e s s e l s  i s  d im in is h e d .
The four c a s e s  show ing a l e s s  venous t i n t  than  u s u a l ,  i s  a g a in  an 
i n d i c a t i o n  o f  good  m inute v e s s e l  t o n e ,  and i t  might a l s o  be an  
i n d i c a t i o n  o f  r a p id  r a te  o f  b lood  f lo w .
The co lo u r  o f  th e  red  tach e may v a r y ,  and fo r  d e s c r i p t i v e  p u r p o se s  
may be d i f f e r e n t i a t e d  under t h e  f o l l o w i n g  heads^
t
1 A r t e r i a l .
2 lo r m a l .
3 Venous.
An a r t e r i a l  ta c h e  may be d e s c r ib e d  a s  one where th e  m inute  v e s s e l  
to n e  i s  good and t h e  b lo o d  f lo w  r a p id .
A normal ta c h e  comes up red  and g r a d u a l ly  d e v e lo p s  a venous t i n g e .
A venous ta c h e  has a d e c id e d  venous c o lo u r ,  and i s  an i n d i c a t i o n  o f  
a r t e r i a l  c o n t r a c t io n  and d e f i c i e n t  m inute v e s s e l  t o n e .
In tu























( 6 2 )
e s  and young c h i l d r e n  th e  th r e e  r e s p o n s e s  are r e a d i l y  
d . The H a r e  c o lo u r  comes up v i v i d l y ,  and i n  c o n t r a s t i n g  i t  
e t a c h e ,  t h e  c o lo u r  d i f f e r e n c e  i s  s l i g h t ,  
s t r a t e  t h i s  I am g i v i n g  th e  r e s u l t s  i n  30 c h i ld r e n :
Age.
2 y e a r s  
1— ,T 
10 months 





1-J- y e a r s
2 n
8 months
2-J- y e a r s





!§■ y e a r s
8t "
Marasmic c h i l d
Tache o n ly  j u s t  a p p ea rs .
C o n g e n ita l  h e a r t  d i s e a s e  
Blue Tache.
Red Tache n o t  marked.
F l a r e . 
V iv id .
M l .
V iv id .
Very v i v i d .  
V iv id .
Very v i v i d .  
V iv id .
Very v i v i d .  
S c a r c e l y  p e r c e p t i b l e .  
V iv id .
Very v i v i d .
tt  u
V iv id .
R one.
S l i g h t .
C ase. A ge. F l a r e .
20 2 y e a r s S l i g h t in t e r v e n in g  h a l o .
21 1 1 rf •*■2 V iv id .
22 8 months tt
23
■
6 months Red ta c h e  n ot marked 
and d isa p p e a r s  q u ic k ly .
No f l a r e .
24 7 months V iv id .
25 1-J- y e a r s it
26 1 y ea r n
27 7 months * ti
28 1 year tt
29 7 months it
30 9 it
A l l  t h o s e  r e a c t i o n s  were brought out by a moderate p e n c i l  s t r o k e .
In s i x  o f  th e  c a s e s  th e  f l a r e  was ab sen t  or s l i g h t .
One o f  t h e s e  was a c a se  o f  marasmus, a n o th e r  a e a s e  o f  c o n g e n i t a l  
h e a r t  d i s e a s e .
The o th e r  four w ere  v e r y  h e a l t h y  c h i ld r e n .
Most b a b ie s  a re  b o m  w ith  deep red  c o lo u r e d  s k in  w ith  a s l i g h t l y  
cyanosed  t i n t  -  th e  c o lo u r  in  f a c t ,  o f  d i l a t e d  m inute  v e s s e l s .
As th e  c h i l d  grows o ld e r  th e  c o lo u r  i s  l o s t .
Exposure to t h e  o u t s id e  atmosphere in c r e a s e s  the to n e  o f  th e  m inute  
v e s s e l s .
This would in  p a r t  e x p la in  a c h i l d Ts s u s c e p t i b i l i t y  to  c o l d .  The 
want o f  a d a p ta t io n  to su rro u n d in g s  would a l s o  e x p la in  th e  susceptibility
o f  some c h i ld r e n  to  tem p eratu re  e x tr e m e s ,  compared to o t h e r s .
I f  t h e  red  ta ch e  on t h e  forearm  and on th e  l e g  are com pared, a 
c o n s id e r a b le  d i f f e r e n c e  w i l l  be found  i n  th e  c o lo u r  i n t e n s i t y ,  a s  
th e  f o l l o w i n g  c a s e s  tak en  from my n o t e s  show:
Case 1: Female: Age 25 y e a r s :  l i v i d i t y  below  knee:
On l e g ,  red  ta ch e  s ta n d s  o u t  on l i v i d  s k i n ,  but so o n  g i v e s  
p la c e  t o  a d i s t i n c t  p a l l o r  s i m i l a r  to  a w h ite  r e a c t i o n .
On t h e  forearm t h e  red  ta c h e  i s  b r ig h t e r  and l a s t s  lo n g e r .
Case 2: M ale, 13 y e a r s :  M o ttled  s k in  above th e  k n e e .
The ta c h e  i s  s l i g h t ,  but th e  f l a r e  appears l i g h t i n g  up th e  
dark m o t t le d  a r e a s .  U l t im a t e l y  p a l l o r  d e v e lo p s  i n  th e  
f l a r e  a rea  and o b sc u r es  th e  darker m o t t l in g .
Below t h e  knee the ta c h e  i s  d i f f i c u l t  to  s e e .
The forearm  g i v e s  a w e ll-m a rk ed  t a c h e .
Case 3: M ale, 36 y e a r s :  On th e  l e g  t h e  red  ta c h e  i s  j u s t  s e e n .
There i s  no f l a r e .
On th e  forearm  the red  ta ch e  i s  marked and i s  accom panied  
by a f l a r e .
Case 4: Fem ale, 18 y e a r s :  On th e  l e g  no red  t a c h e .
On t h e  forearm , w ell-m ark ed  red  t a c h e .
Case 5: M ale , 46 y e a r s :  Case o f  g o u t .
On th e  l e g  th e  red  tach e  i s  g o o d .
On t h e  forearm  i t  i s  more marked and accom panied by a  










6: F em ale , 26 y e a r s :  On th e  l e g ,  th e  r e d  ta c h e  i s  p r e s e n t
hut fa d e s  q u ic k ly  to  a w h ite  p a l l o r .
On th e  forearm  t h e r e  i s  a more marked ta c h e  w i t h  a good  
f l a r e .
7: Fem ale , 9 y e a r s :  Chorea.
Upper l e g  -  t a c h e  and f l a r e  marked.
Lower l e g  -  ta ch e  ju s t  s e e n .
Forearm -  v i v i d  ta c h e  and f l a r e .
8: Fem ale , 18 y e a r s :  Cyanosed l e g .
On t h e  l e g  t h e r e  i s  a f a i r  ta ch e  show ing  up w e l l  on th e  
cyan osed  l e g .
Forearm ta ch e  i s  b r ig h t e r  and more marked.
9: Fem ale, 17 y e a r s :  Leg ta c h e  s l i g h t .
Forearm g ood .
10: Fem ale, 32 y e a r s :  V a r ic o se  V e in s .
Tache s l i g h t  and a f l a r e  i s  p r e s e n t .
Forearm -  ta ch e  more marked and a good f l a r e .
11: Fem ale, 16 y e a r s :  S e v e r a l  super im posed  s t r o k e s  b r in g  up
a s l i g h t  red  resp o n se  on the l e g .
On th e  u su a l  f l a r e  a r e a ,  th e r e  i s  p a l l o r .
12: M ale, 30 y e a r s :  On l e g ,  the u s u a l  p r e s s u r e  g i v e s  a w h it e
r e a c t i o n  in  p la c e  o f  a red  ta c h e .
On forearm , a normal ta c h e  w ith  f l a r e .
13: F em ale ,  22 y e a r s :  On th e  l e g ,  a w h ite  r e a c t i o n  t a k e s  th e
p la c e  o f  t h e  red  t a c h e .
On t h e  fo r e a m  -  a normal ta ch e  and f l a r e .
Case 14: M ale , 36 y e a r s :  l e g  f l a r e  l e s s  marked th an  forearm  f l a r e .
Case 15: M ale , 34 y e a r s :  S c i a t i c a .
On th e  l e g ,  b r ig h t  red  ta ch e  w ith  h a l o .
Arm -  marked red  ta c h e  w i t h  f l a r e .
This p a t i e n t  has  s c i a t i c s  and has been u s i n g  a s t i m u la t i n g  
l in im e n t  on t h e  w h ole  l e g .
Case 16: M ale, 54 y e a r s :  F r a c tu r e d  l e g .
This p a t i e n t  has been in  bed f o r  s e v e r a l  w e e k s .
L e g ,  red  ta c h e  v i v i d ,  w ith  a p a l l o r  in  f l a r e  a r e a  which l a s t s  
fo r  about a m inute  fo l lo w e d  by the  f l a r e  r e a c t i o n  i n  s p o t  
a r e a s ,  2 to 3 m i l l i - m e t r e s  sq u a re .
Case 17: M ale, 56 y e a r s :  On le g ^ ta c h e  j u s t ,  seen  and r a p i d l y  g i v e s
p l a c e  to  a w h ite  r e a c t i o n .  Even on r e p e a te d  s t r o k i n g  th e
ta c h e  i s  not bright*.
On fo rea rm , normal ta c h e  and f l a r e .
Case 18: Fem ale , 36 y e a r s :  Tache on l e g  not so marked as  on
forearm .
Case 19: Fem ale, 56 y e a r s :  P a t i e n t  has been i n  bed s e v e r a l  w eek s .
Tache seems q u i t e  as marked on l e g  a s  on fo r e a r m .
Case 20: M ale, 65 y e a r s :  P a t i e n t  has been i n  bed fo r  some t im e .
The l e g  ta c h e  i s  good , but th e  forearm r e s p o n se  i s  more 
marked. *
The f o l l o w i n g  c o n c lu s io n s  may be drawn from t h o s e  c a s e s :
In  h e a l t h y  p erson s  th e  tach e and th e  f l a r e  r e s p o n se s  are n ev er  so  
marked on th e  l e g  as on the forearm .
In  c a s e s  w hich  have been c o n f in e d  to bed fo r  any le n g th  o f  t im e ,  th e
forearm  and l e g  r e a c t i o n s  approach one a n o th e r  c l o s e l y  i n  i n t e n s i t y ,  
A p a l l o r  may d e v e lo p  on th e  f l a r e  a r e a ,  i n s t e a d  o f  th e  u su a l  s c a r l e t  
f l u s h .
I t  m ight he s u g g e s t e d  th a t  t h i s  p a l l o r  i s  due to sy m p a th e t ic  
s t i m u l a t i o n .
The c o n s t r i c t o r  e f f e c t  on "both th e  m inute , v e s s e l s  and th e  a r t e r i o l e s  
i s  more r e a d i l y  brought out on th e  l e g  than  on the fo rea rm .
I f  a man s t a n d s  on one f o o t  and a l lo w s  th e  o th e r  t o  hang l o o s e l y  so  
t h a t  t h e r e  i s  com plete  f l a c c i d i t y  o f  th e  m u s c le s ,  i t  has been  
c a l c u l a t e d  th a t  th e  p r e s s u r e  amounts t o  90 m i l l i - m e t r e s  Hg. i n  th e  
v e in s  o f  t h e  f o o t .  When t h e  m u sc les  c o n t r a c t ,  a s  in  w a lk in g ,  th e
m uscular movements empty th e  v e in s  in  an upward d i r e c t i o n  so t h a t  th e
p r e s s u r e  i s  c o n s id e r a b ly  r e l i e v e d .
The ready e x c i t a b i l i t y  o f  th e  c o n s t r i c t o r  r e s p o n se  in  the  m inute  
v e s s e l s  may a s s i s t  in  p r e v e n t in g  a s lu g g i s h  b lood  f lo w .
I t  i s  to  be n o te d  th a t  th e  p a l l o r  th a t  f r e q u e n t ly  d e v e lo p s  when th e  
red  ta c h e  s u b s id e s ,  i s  an a c t i v e  p a l l o r  w ith  s t r a i g h t  m argins  q u i t e  
as d i s t i n c t  as  t h o s e  of th e  w h i t e  r e a c t io n .
I have p r e v io u s ly  m entioned  t h a t  th e  red  tach e comes up w i t h  an 
a r t e r i a l  t i n t  in  w h ite  scar  t i s s u e .
R ecent s c a r  t i s s u e  f r e q u e n t ly  g iv e s  a d i s t i n c t  venous c o lo u r .  I f  a
r u le r  i s  drawn a lo n g  the l i n e  o f  s c a r  w ith  m oderate f o r c e ,  a w e l l -
marked p a l in g  shows i t s e l f .
T his  i s  due to  d i l a t i o n  o f  th e  a r t e r i o l e s  and a more rap id  f lo w  o f  
b lo o d  through  t h e  d i l a t e d  v e in s  o f  the s c a r  t i s s u e .
In o ld  p e o p le  i t  w i . l l  commonly be found th a t  Hie s k in  o f  t h e  e x te n s o r  J 
s u r fa c e  o f  th e  fo rea im  i s  t h in  and s h r i v e l l e d ,  and t h e r e  may he l i t t l e  j 
haem orrhagic  a r e a s  w here the p a r t s  have come in  c o n ta c t  w ith  a hard j 
o b j e c t .  i;i
I f  a r u l e r  i s  ta k en  and th e  e x te n so r  s u r f a c e  i s  s t r o k e d  w i t h  two ,
super im posed  s t r o k e s  o f  m oderate p r e s s u r e ,  haemorrhage may appear i n  'I 
th e  a r e a  o f  t h e  red t a c h e .  The m argins o f  t h e  haem orrh ag ic  a r e a  are* j 
a t  f i r s t  as  s t r i c t l y  d e f in e d  as in  th e  red  t a c h e .  Soon th e  b lo o d  |
d i f f u s e s  in to  th e  su rrou n d in g  t i s s u e .
The in ju r y  i s  o b v io u s ly  m e c h a n ic a l ,  but th e  r e a c t i o n  shows t h a t  th e  
haemorrhage i s  c o n f in e d  to  t h e  minute v e s s e l s ,  and i t  a l s o  shows th e  
extrem e v u l n e r a b i l i t y  o f  t h e s e  minute v e s s e l s .
In c a s e s  o f  h ig h  tem p eratu re  a t  th e  commencement o f  i l l n e s s ,  I  
f r e q u e n t l y  f in d  th a t  i t  i s  v ery  d i f f i c u l t  t o  g e t  a pronounced r e d  i
t a c h e .  When i t  does come up i t  i s  o f  a p a le  a r t e r i a l  t i n t  and p a s s e s  
o f f  q u ic k ly .
The f l a r e  i s  not pronounced and in  many c a s e s  may f a i l  t o  a p p ea r ,  a 
d i s t i n c t  p a l l o r  ta k in g  i t s  p l a c e .
W heeling  i s  v e r y  d i f f i c u l t  to p rod u ce . Ten su p e r - im p o se d  s t r o k e s  may 
f a i l  t o  produce i t .
As t h e  days  go on how ever, a lth o u g h  t h e  tem perature c o n t i n u e s ,  the  
r ed  ta ch e  becomes more pronounced.
I  w i l l  d e s c r ib e  a c a se  o f  pneumonia in  a c h i l d  o f  fo u r  y e a r s  o f  a g e ,  
wherd th e  r e a c t i o n  was o b se rv ed  from day to  day. J
n. \




0 I'Age 4 y e a r s :  Pneumonia: Upper l e f t  lo b e  a f f e c t e d :  Temp. 105 . |
1 s t  Day: S k in  dry  and h o t .  Red t a c h e ,  p a l e  p in k ,  comes up s l o w l y  and J
fa d e s  q u ic k ly .  j
There i s  no s ig n  o f  f l a r e .  j
2nd Day: As ah ove .
o - j
3rd Day: Temp. 104 . S k in  h o t  and d ry . Red ta c h e  more marked and a \\
v e r y  s l i g h t  f l a r e  a t  th e  edge o f  t h e  red  t a c h e .  [ i
4 th  & 5 th  Days: Very l i t t l e  d i f f e r e n c e .
At th e  end o f  a week when t h e  tem p eratu re  was f a l l i n g  hy l y s i s ,  th e  s k i n  
was m o is t ,  th e  red  ta c h e  and f l a r e  were w e l l-m a r k e d ,  and th e  ta c h e  was 
more venous in  t i n t .  !
My c a s e s  where I have ob serv ed  the r e a c t i o n  from day to day, are  l i m i t e d  
to  s e v e n ,  b u t  each o f  t h e  sev e n  c a s e s  conformed f a i r l y  c l o s e l y  to  t h e  
above d e s c r i p t i o n .  !
In two o f  th e  c a s e s  th e  w h ite  r e a c t i o n  was e s p e c i a l l y  d i s t i n c t .
CrammerTs ex p er im en ts  showing th e  a c t i v i t y  o f  t h e  a d r e n a l in  and t h e  thyroid  
g la n d s  under c o n d i t io n s  o f  h igh  tem p e r a tu r e ,  would e x p l a i n  th e  above  
a p p e a r a n c e s .
The r a p id  b lo o d  f low  from a r t e r i a l  d i l a t a t i o n  keeps th e  s k i n  dry and  
warm w ith  v ery  l i t t l e  ex u d a t io n  o f  f l u i d  from th e  v e s s e l s .  The contraction 
o f  th e  m inute  v e s s e l s  g i v e s  a f e e b le  ta c h e  and f l a r e .
The f l a r e  and ta ch e  w ere taken  in  18 c a s e s  o f  C ardiac D i s e a s e .
B le v e n  were c a s e s  o f  m y o c a r d i t i s .
Seven  w ere c a s e s  o f  v a lv u la r  d i s e a s e .  ;|
In th e  m y o c a r d ia l  c a s e s  th e  ta c h e  was venous in  f o u r ,  o f  a r t e r i a l  t i n t  in j f
one and o f  normal t i n t  in  th e  o t h e r s .  \
The f l a r e  was a b se n t  or very  s l i g h t  in  e i g h t ,  marked in  tw o, and v e r y
v iv id  in  one. |




In th e  v a lv u la r  c a s e s  th e  ta ch e  was o f  normal t i n t  i n  a l l .
The f l a r e  was v i v i d  in  f i v e ,  s l i g h t  in  one c a s e ,  and #a b se n t  i n  th e  
o t h e r .
The "blood p r e s s u r e  was ta k en  in  e i g h t  o f  t h e  m y o ca rd ia l c a s e s .  In ; 
o n ly  one was th e  s y s t o l i c  p r e s s u r e  b e low  150 m i l l i - m e t r e s  Hg. The ] 
o th e r  c a s e s  gave a s y s t o l i c  p r e s s u r e  ra n g in g  from 160 m i l l i - m e t r e s  Hg. i
i
t o  190 m i l l i - m e t r e s  Hg. 1.
In none o f  th e  c a s e s  was th e r e  any e x c e s s i v e  p a l l o r  o f  th e  s k i n .  In , 
m ost th e  c o lo u r  t i n t  was good v a r y in g  from a cy a n o sed  t i n t  t o  a norm al 1 
t i n t . : ‘
C a p i l l a r y  p u l s a t i o n  was j u s t  p e r c e p t i b l e  in  th e  f in g e r  t i p s  i n  o n ly  4
A
one c a s e ,  t h i s  b e in g  th e  c a se  w i t h  a b lood  p r e s s u r e  below  150 m i l l i -  -j
■A
m etres  Hg. The a c t u a l  b lo o d  p r e s s u r e  was 145 s y s t o l i c  and 95 diastolic;;
. s
The c o n c lu s io n  I draw from t h e  above r e s u l t s ,  i s  t h a t  in  m y o c a r d ia l  
d i s e a s e  th e  te n d e n c y  i s  f o r  th e  a r t e r i o l e s  to  be c o n t r a c te d .
The f l a r e  c a n  be brought out in  t h o s e  c a s e s  by r e p e a te d  s t r o k i n g ,  so  
th a t  t h ic k e n in g  o f  th e  a r t e r i a l  c o a t s  w i l l  n o t  a cco u n t for  the  f a i l u r e  ‘
o f  th e  f l a r e  to  appear on m oderate s t r o k in g .  The r e s u l t s  do n o t  to  
my mind w arrant any f u r t h e r  c o n c lu s io n s .
In e i g h t  c a s e s  o f  asthm a, f iv e  gave a v i v i d  and e x t e n s i v e  f l a r e ,  two 
a marked f l a r e  and one a s l i g h t  f l a r e .
In two c a s e s  o f  e p i l e p s y  th e  f l a r e  was marked. \
Two c a s e s  o f  exop h th a lm ic  g o i t r e  gave a v e r y  s l i g h t  f l a r e  w ith  a w e l l  
d e v e lo p e d  p a l l o r  in  p a r t s  o f  th e  f l a r e  a r e a .  ^
These two c a s e s  o f  exop h tha lm ic  g o i t r e  showed c a p i l l a r y  p u l s a t i o n  on j
th en ar  and hypothenar enm inences, f i n g e r s ,  and fo r e h e a d ,  and t h e  I
]i




d i l a t a t i o n .  The s l i g h t  f l a r e  w i th  a r e a s  o f  p a l l o r  p o i n t  to  in c r e a s e d  
to n e  o f  t h e  m inute  v e s s e l s .
A s e r i e s  o f  c a s e s  have heen exam ined fo r  t h e i r  s u s c e p t i b i l i t y  to  
w h e a l in g .
Here a p e n c i l  s t r o k e  i s  u s e d .
I f i n d  th a t  most p e o p le  g iv e  a w heal o f  p e r c e p t i b l e  d im en sion  on t e n  
su p er - im p o sed  s t r o k e s  o f  moderate p r e s s u r e .
I f  i t  comes up on f i v e  s t r o k e s  i t  i n d i c a t e s  in c r e a s e d  s u s c e p t i b i l i t y .  
In my s e r i e s  o f  c a s e s  I have ch osen  f o r  p u rp o ses  o f  d e s c r i p t i o n ,  fo u r  
d e g r e e s  o f  w h e a l in g .
I f  w h e a l in g  comes up w i t h  th r e e  or under th r e e  su p er - im p o sed  s t r o k e s ,  
i t  i s  d e s c r ib e d  as  a x  x x x r e a c t i o n .
W healing  w ith  f i v e  s t r o k e s  i s  a x  x  x  r e a c t i o n .
S ev en  to e i g h t  s t r o k e s  i s  a x  x  r e a c t i o n .
Ten s t r o k e s  i s  a x  r e a c t i o n .
C ase . D i s e a s e . Age. F la r e 9 W heal.
1 Asthma 19 y e a r s X X X X X  X  X  X
2 Tt 48 X  X X X  X  X  X
3 tt 40 it X X X X X X
4 tt 36 Tt X X X X X
5 Asthma o f  many y e a r s  
d u r a t io n ,  a s s o c i a t e d  
w ith  Emphysema
30 tt X X N i l
Marked c y a n o s is .
6 Asthma 40 It X  X X X  X  X  X
7 55 tt X  X X X  X  X  X
8 tt 28 . tt X X
(72)
C ase . D is e a s e . Age. F la r e . W heal.
1 B r o n c h i t i s 54 y e a r s X X  X
2 tt 36 " X X X X
3 IT 34 " X  X X X X
4 tt 26 w X  X X X X
5 tt 30 " X  X X  X
. A l l  t h o s e c a s e s  have had s e v e r a l  a t t a c k s  o f  B r o n c h i t i s .
C a s e . D i s e a s e . ..Age. F la r e . W heal.
1 Pulmonary T u b e r c u lo s is 34 y ea rs X X X X X X
2 IT IT 40 X N i l
3 ff tt 16 X X X X X X
4 t l I t 28 " X X  X
5 TT It 42 " X  X N i l
6 I t tt 43 X X X X
7 t t t t 23 " X N i l
8 t t t t 34 " X X X X X X
9 t t t t 49 " X
...... -  . ,
X
*
C a s e . D i s e a s e . 1 F la r e . Wheal.
1 M uscular Rheumatism 54 y ea rs X X X
2 Subacute Rheumatian 40 « X X X X X X X
.3 IT tt 13 tt X X X X X X
4 tt tt 26 T X X X X X
5 IT It 21 tt X X x x x  il
6 tt tt 8 tt X X X X  j
C ase. D i s e a s e . Age. f l a r e . W heal.
1 A o r t ic  R e g u r g i t a t io n 26 y e a r s X  X X
2 IT I t 25 " X  X X
3 r t tt 39 ” X  X X X X
4 M itr a l  S y s t o l i c 52 " X X
5 M yocardial D is e a s e 54 " X X
6
n  if 64 n X X
C ase. D i s e a s e . Age. F l a r e . W heal.
1 E p i le p s y 32 y e a r s X X X X X X
i
2 t t 34 11 X  X X X X X
C a se .
1
D i s e a s e .  
Exophthalm ic G o itr e 34 y ea rs X X
2 Tf ft 36 " X
Comes up q u ic k ly  
and fa d e s  away j quickly • i
X
The c o n c lu s io n s  from th o s e  r e s u l t s  are: I
C ases  o f  Asthma are  very  s u s c e p t i b l e  to  w h e a i in g  and th e  f l a r e  i s  j
u s u a l l y  v i v i d .
The c a s e  f a i l i n g  to show w h ea lin g  was a c a se  o f  l o n g - s t a n d in g  asthma |
a s s o c i a t e d  w ith  emphysema. \
There was very  e v id e n t  c y a n o s is  o f  th e  w hole s k i n  s u r f a c e .
S in c e  making th e  above n o te s  I  have had a p a t i e n t  to  s e e  me who some {
y e a r s  ago was h ard ly  ever  f r e e  from asthma. R e c e n t ly  he h as  had v e r y  j
good h e a l t h  and e x c e p t  f o r  a s l i g h t  a t ta c k  about a f o r t n ig h t  a g o , he
he has been f r e e  from asthma a t t a c k s  f o r  about two y e a r s .
I have no r e c o r d  o f  h i s  s k in  r e a c t io n  d u rin g  h i s  a t t a c k s ,  but I  now
f in d  a v e r y  s l i g h t  f l a r e  and a ju s t  t a n g ib l e  wheal on te n  s t r o k e s .
Form erly  he was a n erv o u s  e x c i t a b l e  man. How h i s  n a tu r e  i s  more
p l a c i d .
I t  seems to  me t h a t  asthma in  the nervous e x c i t a b l e  i n d i v i d u a l  may be  
due to  e x h a u s t io n  o f  t h e  sy m p a th et ic  sy stem  and the  a s s o c i a t e d  g la n d s ,  
and t h a t  in  t h o s e  p e o p le  i t  may o n ly  be during  the a t t a c k s  t h a t  th e  
l o c a l  s k i n  r e a c t i o n s  are  e x c e s s i v e .
I  h a v e ,  how ever, had no o p p o r tu n ity  o f  t e s t i n g  t h i s .
In th e  c a s e s  o f  r e c u r r e n t  B r o n c h i t i s  w h e a l in g  i s  pron ou n ced .
C ases o f  Pulmonary T u b e r c u lo s is  show no c o n s ta n c y  in  th e  r e a c t i o n .
In Subacute  Rheumatism the wheal in g  i s  pronounced .
In th e  two c a s e s  o f  E p i le p s y  both th e  f l a r e  and th e  w h e a l  are v e r y  
marked.
In th e  two 'cases o f  E xophthalm ic  G o itr e  both  wheal and f l a r e  are  s l i g h t .  
Here the  wheal comes up q u ic k ly  and s u b s id e s  q u ic k ly .
Areas o f  th e  f l a r e  in  th o s e  two c a s e s  showed w ell-m a rk ed  p a l l o r .
I t  was p r e v i o u s l y  m entioned t h a t  l e w i s  d e s c r ib e s  a c o n d i t io n ,  w hich  he  
c a l l s  r e f r a c t o r i n e s s ,  o c c u r r in g  in  w h e a l in g .
I t  w i l l  be remembered t h a t  he p rod u ces  s t r o k e  w h e a lin g  in  a c a s e  o f  
U r t i c a r i a  f a c t i t i a ,  and as i t  i s  s u b s id in g ,  he c r o s s e s  the s u b s id in g  
wheal w ith  a n o th er  s t r o k e .  The new wheal i s  d ep r e sse d  where i t  c r o s s e s  
th e  p r e v io u s  w h ea l.
I s h a l l  d e s c r ib e  th r e e  c a s e s  w hich seem t o  p rove  th a t  i t  i s  u n n e c e s sa r y  
to assume th a t  r e f r a c t o r i n e s s ,  or a d im in u tion  i n  th e  p e r m e a b i l i t y  o f
th e  m inute  v e s s e l s ,  i s  r e s p o n s i b l e  fo r  t h i s  c o n d i t i o n .  ' j
Case 1: H.W. Age 29 y e a r s .  Female:
Old in ju r y  to  l e g .  There i s  e x t e n s i v e  s c a r r in g  o f  th e  l e f t  l e g
below  t h e  k n e e .  A sm a l l  u l c e r  on t h e  s c a r  t i s s u e  h as  become i n f e c t e d  !
i
and an e x t e n s i v e  e r y s i p e l a s  o f  t h e  l e g  i s  now p r e s e n t .  |
There i s  oedema o f  th e  u n d e r ly in g  t i s s u e .
o
The p a t i e n t  has had s e v e r a l  r i g o r s  and has now a tem p eratu re  o f  105 .
A tach e  s tr o k e  on t h e  erythem atous a r e a  g i v e s  in  15 se c o n d s  a p a l l o r  J 
w hich  soon  becomes i n t e n s e l y  w h i t e , w ith  a s l i g h t  g r e y i s h  t i n t .  |
I t  seems to  be d e p r e sse d  below  the  eryth em atou s  a r e a ,  and i s  s t r i c t l y  j!
ji
c o n f in e d  to th e  area  o f  r u le r  s t r o k e .  j!
i
It- d i e s  away in  from 2 to  2 \  m in u te s ,  and a s  i t  d ie s  away t h e  erythematous 
f l u s h  a g a in  ta k e s  i t s  p l a c e .
That i t  i s  not due to  th e  oedematous f l u i d  r u sh in g  i n t o  th e  a rea  o f  
s t r o k e ,  i s  p roved  by p r e s s in g  th e  b lood  out o f  th e  f lu s h e d  s k in  w i th  th e  I 
f i n g e r .  On r e l e a s i n g  the p r e s su r e  th e  f l u s h  re tu r n s  a t  o n c e .
On th e  u n a f f e c t e d  le g  a l i g h t  s tr o k e  g i v e s  a v e r y  d e f i n i t e  w h ite  
r e a c t i o n .  The c o lo u r  d i f f e r e n c e  in  the two r e a c t i o n s  i s  d e f i n i t e ,  the  
d e a d ly  g r e y is h  w h ite  o f  th e  s t r o k e  a r e a  on th e  a f f e c t e d  l e g  c o n t r a s t i n g  j 
w ith  t h e  u s u a l  d e f i n i t e  p a l l o r  o f  th e  w h ite  r e a c t i o n .




Case 2: S .F .  Age 46 y e a r s .  M enorrhagia . j
An i n j e c t i o n  o f  i n s u l i n  had been g iv e n  the p r e v io u s  day. There i s  ;
i]
now a c o n s id e r a b le  s w e l l i n g  w ith  a d i s t i n c t  s c a r l e t  f l u s h  o v er  th e  J
ii1
s w e l l i n g ,  and c a p i l l a r y  p u l s a t io n  can be w e l l  s e e n  on any p a r t  o f  th e  j
f l u s h .
( 7 6 )
A P e n c i l  s t r o k e  g iv e s  a marked g r e y is h  w h ite  p a l l o r  a lo n g  th e  l i n e  o f  
s t r o k e ,  ap p ear in g  in  30 seco n d s  and l a s t i n g  about m in u t e s .
Case 3: Baby H. Age 6 w eek s .
Erythem atous p a tc h e s  2 - 3  c e n t i - m e t r e s .  P a p u les  2 - 3  m i l l i - m e t r e s
s l i g h t l y  r a i s e d  above the s u r f a c e .  G eneral f l u s h i n g  on abdomen.
o
P h otop h ob ia  v e r y  marked. Temperature 103 .
A P e n c i l  s t r o k e  a lo n g  a la r g e  erythem atous p a t c h ,  or  on t h e  g e n e r a l  
abdom inal f l u s h  g iv e s  a g r e y is h  w h ite  l i n e  s t r i c t l y  l i m i t e d  to  th e  l i n e  
o f  s t r o k e ,  and seems to be d e p r e sse d  below th e  f lu s h e d  a r e a .
I t  comes up q u ic k ly  and p a s s e s  away q u ic k ly .  The e x a c t  tim e was 
u n f o r t u n a t e ly  n o t  ta k en  in  t h i s  c a s e .
Two or th r e e  days a f te r w a r d s :
The tem p eratu re  i s  norm al. The erythem atous p a tc h e s  and p a p u le s  a r e  
n o t  n e a r ly  so d i s t i n c t .  The abdom inal f l u s h  h as  g o n e .  A P e n c i l
s t r o k e  now g iv e s  a w h ite  l i n e  w ith  a v e r y  f a i n t  p in k  t i n t ,  w h ich  i s
s l i g h t l y  r a i s e d  above th e  erythem atous p a tc h .
One week l a t e r  a l l  th e  f lu s h e d  p a tc h e s  have gon e . low  a P e n c i l  s t r o k e  
g iv e s  a w e ll-m a rk ed  r a i s e d  w h ea l.  I t  comes up w ith o u t  any e v id e n t  red  
t a c h e ,  but i s  surrounded by a v i v i d  f l a r e .
Three weeks l a t e r  th e  baby i s  q u i t e  w e l l .
A P e n c i l  s tr o k e  g i v e s  a ta ch e  w ith  a s l i g h t l y  venous t i n t  and a v i v i d  
f l a r e .  In t h r e e  m in u tes  a f u l l y  d ev e lo p ed  w heal i s  e v id e n t  but i t  i s  
n o t  marked.
I t  w i l l  be n o ted  t h a t  in  a l l  th r e e  c a s e s  th e r e  i s  a b r ig h t  f l u s h  o f  t h e  ' 
a r e a  exp er im en ted  on, the b r ig h t  c o lo u r  s u g g e s t in g  a r t e r i o l a r  d i l a t a t i o n ^  
In Case 2 c a p i l l a r y  p u l s a t i o n  i s  v ery  e v id e n t .  Here th e r e  i s  no doubt
b $
(77)
about a r t e r i o l a r  d i l a t a t i o n .
In C ases 1 and 2 th e  wheal seem s to  be d e p r e s s e d  below  th e  ery th em a to u s  
s k i n .  In any c a s e  i t  c e r t a i n l y  i s  n o t  r a i s e d  above th e  su r ro u n d in g  
s k i n ,  as  i s  u su a l  in  w h e a l in g .
I t  came up q u ic k ly  and su b s id e d  q u ic k ly .  I t  had c o m p le te ly  s u b s id e d  
in  two m in u te s .
C ase 3 conformed to  th e  two above c a s e s  a t  th e  b e g in n in g ,  b u t  as  the  
tem p eratu re  and the  a r t e r i o l a r  d i l a t a t i o n  s u b s id e d ,  th e  w heal to o k  
lo n g e r  to  a p p ea r , and became r a i s e d  above th e  su r ro u n d in g  s k in .
When t h e  c h i l d  was q u i te  w e l l ,  t h e  s tr o k e  r e s u l t e d  in  t h e  t r i p l e  
r e s p o n se  coming in  normal seq uence  and t im e .
I c o n s id e r  th a t  in  t h e  normal h is ta m in e  r e a c t i o n  th e r e  i s  a f u r t h e r  
r e a c t i o n  w h ich  d e v e lo p s  p ro b a b ly  l a s t  o f  a l l .  That i s ,  d i l a t a t i o n  o f  
th e  ly m p h a t ic s ,  and lym p h atic  s p a c e s .
In t h e  c a s e s  g iv e n ,  i t  must be n o te d  th a t  th e  h is ta m in e  r e sp o n se  i s  |
a lr e a d y  p r e s e n t .  The exuded f l u i d  i s  b e in g  removed r a p id ly  by the j
d i l a t e d  ly m p h a t ic s .  I
By f u r t h e r  e x c i t a t i o n  by t h e  s tr o k e  s t im u lu s  th e r e  i s  in c r e a s e d  j
e x u d a t io n  o f  f l u i d  from th e  v e s s e l s ,  but t h a t  i s  so  r a p i d l y  removed
t h a t  i t  has no t im e  to form a r a i s e d  w h ea l.  jj
ji
The same c o n d i t io n s  are  p r e s e n t ,  t o  a l e s s e r  e x te n t  p e r h a p s ,  in  th e
if
f i r s t  s t r o k e  r e s p o n s e , in the experim ent c i t e d  by L e w is .  On th e  seco n d  ;
s t r o k e  b e in g  l a i d  down a c r o s s  the f i r s t ,  where they  touch, t h e  ly m p h a t ic s  ij
are d i l a t e d  and t h e  f l u i d  exuded in  r e sp o n se  to  th e  se c o n d  s t im u lu s  i s  i;
r a p id ly  removed.
I f i n d  th a t  a c c o r d in g  to  Krogh, H o ff  g iv e s  a s i m i l a r  e x p la n a t io n  o f  th e  jij 
r e f r a c t o r i n e s s  d e s c r ib e d  by L ew is .
(78)  j
lj
He s t a t e s  t h a t  in  th e  wheal r e a c t i o n  th e  e l a s t i c  p r o p e r t i e s  o f  t h e  s k in  
a re  a l t e r e d ,  t h e  t e x t u r e  o f  t h e  s k i n  i s  lo o s e n e d  and numerous f i s s u r e s  
a re  supposed  to  he opened up , through  w hich  t h e  exu d in g  f l u i d  f lo w s  o f f
more or l e s s  r a p id ly  in to  th e  sub cu tan eou s s p a c e s .
The d i l a t a t i o n  o f  th e  ly m p h a tic  s p a c e s ,  as  d e s c r ib e d  by H o ff ,  seems t o  jl
if
me to be th e  most r e a so n a b le  and t h e  s im p le r  e x p la n a t io n  o f  th e  f a i l u r e  jji
o f  th e  w h ea ls  to  m ature. j
!
In order to  f i n d  out w h eth er  or not v a r i a t i o n  in  t h e  b lo o d  p r e s s u r e  had f
il
any in f l u e n c e  on wheal in g ,  I took  th e  b lood  p r e s s u r e  in  th e  f o l l o w i n g  5 
tw enty  c a s e s :  jj
C ase. D i s e a s e . Age. F l a r e . W heal. B lood P r e s s u r e
S y s t o l i c . D i a s t o l i c .
1 Asthma 19 X  X X  X X X  X  X 115 75
2 t t 36 X X X X X 115 75
3 I t 30 X X N i l 125
:i
80 j
4 t t 40 X X X X  X X X ,125 85 |
5 Pulmonary T u b e r c u lo s is 49 X X 130 95
6 M uscular Rheumatism 54 X X X 155 115
7
1
Subacute Rheumatism 40 X X X X X X 125 75 !
8 A o r t ic  R e g u r g i t a t io n 13 X X X X X X 110 40 i
9 Tt t t 26 X X X 130 60
10 i t  t t 39 X X X X X 135 75 \




12 A u r ic u la r  F i b r i l l a t i o n 64 X 150 115 !
y
13 E xophthalm ic G o itr e 34 X X 140 95
14 i t  t t 36 X X 115 85 |f
It








C ase . D i s e a s e . Age. F la r e . W heal. Blood
S y s t o l i c .
P r e s s u r e
D i a s t o l i c .
16 E p i le p s y 34 X X X X X X 140 95 1
17 P l e u r i s y 32 , N i l N i l 135 95 !
18 55 X X 150 92
19 N e u r a s th e n ia 30 X X X X X 130 95
20 O v e r -e x e r t io n 30 X X X X X 150 95
From t h i s  th e r e  seems to be 
and w h e e l in g .
no r e l a t i o n s h i p  betw een the b lo o d p r e s s u r e  1
i
The f o l lo w in g  c a s e s  are  s e l e c t e d  from my n o t e s  a s  th ey  seem to  p r e s e n t  
c e r t a i n  f e a t u r e s  o f  i n t e r e s t .
Case 1: W.B. M ale. Age 26 y e a r s .
C hronic  parenchym atous N e p h r i t i s  o f  a t  l e a s t  two y e a r s  d u r a t io n .  
Complains o f  s e v e r e  headache and abdominal p a in  w ith  s i c k n e s s .
The a r e a  o f  c a r d ia c  d u ln e s s  i s  in c r e a s e d .
Apex b eat  i s  in  t h e  s i x t h  in t e r s p a c e .
The f i r s t  sound i s  p ro lo n g ed  and the seco n d  sound i s  a c c e n t u a te d .  
There i s  a s y s t o l i c  murmur.
The u r in e  p r e s e n t s  the  u su a l  c h a r a c t e r i s t i c s .
R a d ia l  a r t e r i e s  hard and r i g i d .
B lood  P r e s s u r e :  S y s t o l i c  200: D i a s t o l i c  1 3 0 . I
I Red C o rp u sc le s  count 2 ,2 0 4 ,0 0 0  p e r  c.mm..
R e t in a l  haemorrhage in  both  e y e s .  I
A su b h y a lo id  haemorrhage in  l e f t  e y e .  j
i f . . -  ■ i
® On t h e  back the red  ta ch e  g iv e n  b y  heavy s t r o k in g  -  r u l e r  s t r o k e  -  |
i s  v ery  f a i n t .  There a r e  many a r e a s  o f  2 -  3 m i l l i - m e t r e s  w here ji
th e r e  i s  no r e s p o n se .  TSven a f t e r  s i x  superim posed  s t r o k e s  the  j
ta c h e  i s  s t i l l  f a i n t  and i t  v a n is h e s  q u ic k ly .  There i s  no f l a r e  
a f t e r  fo u r  heavy  s t r o k e s .  I t  a p p ea rs  s l i g h t l y  a f t e r  s i x  s t r o k e s .  
By th row in g  a c o n g e s t iv e  p r e s s u r e  o f  70 m i l l i - m e t r e s  Hg. on to  th e  
upper arm and s t r o k i n g  th e  forearm  h e a v i l y  w i t h  th e  r u l e r ,  th e r e  
i s  ju s t  a f a i n t  a r t e r i a l  tach e s e e n .  A p r e s s u r e  o f  120 m i l l i ­
m etres  Hg. g iv e s  a s l i g h t l y  b r ig h t e r  t a c h e .
I t  i s  n o te d  th a t  a f t e r  th e  r e l e a s e  o f  th e  c o n g e s te d  p r e s s u r e  a few  
p u n c t ifo r m  haemorrhages have d e v e lo p e d .
On o c c lu d in g  the v e s s e l s  o f  the  upper arm fo r  f i v e  m in u te s ,  t h e  
r e a c t i v e  hyperaem ia on r e l e a s e  i s  h a r d ly  a p p a ren t .
C a p i l la r y  p u l s a t i o n  i s  not s e e n  on f i n g e r s ,  hand, or fo r e h e a d ,  b u t  
on s o a k in g  th e  hand in  v ery  hot w a ter  fo r  a l i t t l e  t im e  th e  
c a p i l l a r y  p u l s a t i o n  i s  s e e n  in  th e  f i n g e r - t i p s  on w i t h d r a w a l , b u t  
o n ly  f o r  a s h o r t  i n t e r v a l .
Ten superim posed  P e n c i l  S tro k es  g iv e  no w h e a l in g .
A t e s t  tube  i s  tak en  q u a r ter  f i l l e d  w i t h  b o i l i n g  w a t e r ,  and th e  
s k in  o f  th e  arm i s  to u ch ed  s e v e r a l  t im e s  w ith  th e  hot t e s t  tu b e .
A s im i l a r  s t im u lu s  was a p p l ie d  to my own arm as a c o n t r a s t .
The r esp o n se  in  the p a t i e n t  i s  s lo w ,  t h e r e  i s  very  l i t t l e  f l a r e  
a rea  and th e  c o lo u r  i s  o f  an a r t e r i a l  t i n t  i n d i c a t i n g  e x c e s s i v e  
m inute v e s s e l  t o n e .
The r e a c t io n s  g iv e n  s t r o n g l y  s u g g e s t s  t o  me th a t  the  h is ta m in e  
su p p ly  o f  t h e  t i s s u e s  i s  d im in ish e d ,  a t  l e a s t  r e l a t i v e l y  to  
c o n s t r i c t o r  s u b s ta n c e .
The low b lo o d  co u n t g iv e s  no i n d i c a t i o n  o f  v a lu e  i n  i t s e l f ,  but i f  
i t  had been p o s s i b l e  to  o b ta in  the t o t a l  b lood  volume in  a d d i t i o n ,
i
th e  two t o g e th e r  m ight have y i e l d e d  v a lu a b le  in fo r m a t io n .
(81)
I r e f e r  to  t h e  a c t i o n  o f  h is ta m in e  i n  p r o d u c in g  in c r e a s e d  
p e r m e a b i l i t y  o f  t h e  v e s s e l s  and c o n c e n t r a t io n  o f  t h e  red  b lo o d  
c o r p u s c le s .
Case 2:
T h is  a l s o  i s  a c a se  o f  n e p h r i t i s  w h ich  was a d m it te d  to  h o s p i t a l .
The f o l l o w i n g  i s  an e x t r a c t  from t h e  h o s p i t a l  n o t e s :
J .D . M ale. Age 19 y e a r s .  A dm itted  1 7 / 7 / 2 8 :
D isch a rg ed  2 / l 0 / 2 8 .
S u b -a cu te  n e p h r i t i s :  o n se t  headache and s l i g h t  oedema.
Ho h i s t o r y  o f  any p r e v io u s  i l l n e s s .
b r in e  -  q u a n t i t y  c o n s id e r a b ly  in c r e a s e d .
S p e c i f i c  g r a v i t y  1010.
Albumen -  + + a t  o n s e t ,  gradual d e c r e a s e ,  co m p le te  ab sen ce  on 
d is c h a r g e .
Ho in c r e a s e  in  b lood  p r e s s u r e ,  or en largem ent o f  h e a r t .
B lood  u r e a  7 0 - 4 7 - 3 4 - 4 2 .
My t e s t s  w ere  made in  August 1 9 29 .
H is c o n d i t io n  th en  i s  as f o l lo w s :
Albumen +.
C ardiac a rea  o f  d u ln ess  norm al.
P o s i t i o n  o f  apex  b ea t  norm al.
B lood p r e s s u r e  -  S y s t o l i c  140: D i a s t o l i c  90 .
Bed c e l l  count 5 ,3 9 2 ,0 0 0  red c o r p u s c le s  per c.mm.
There i s  v ery  d e f i n i t e  p a l l o r  o f  th e  fa c e  and h ands.
The red tach e  on th e  back i s  l e s s  venous th an  u s u a l .
The f l a r e  i s  w e l l - d e v e lo p e d  in  e x t e n t  but th e  c o lo u r  i s  f a i n t .
The w h ite  r e a c t i o n  comes up r e a d i l y .
C a p i l l a r y  p u l s a t i o n  i s  n o t  s e e n  even a f t e r  soak in g  th e  hand in  v e r y
( 8 2 )
warm w a te r .
On o c c lu d in g  th e  v e s s e l s  o f  th e  arm f o r  f i v e  m in u tes ,  r e a c t i v e  
hyperaem ia on r e l e a s e  i s  pronounced hut p a s s e s  o f f  q u ic k ly .
In t h i s  c a s e ,  ju d g in g  from t h e  s k in  r e a c t i o n ,  h is ta m in e  seems to  
he p r e s e n t  in  normal am ounts.
There i s  e x c e s s i v e  ton e  in  m inute  v e s s e l s ,  a s  shown’ by t h e  p a l l o r  
w ith o u t  anaem ia.
The f a i l u r e  to  b r in g  out c a p i l l a r y  p u l s a t i o n  even  a f t e r  h e a t in g ,  
i n d i c a t e s  e x c e s s i v e  ton e  in  th e  a r t e r i o l e s  and p ro b a b ly  t h e  m inute  
v e s s e l s  a l s o .
Case 3: B. J. M ale. Age 34 y e a r s :  U r t i c a r i a  f a c t i t i a .
T h is  man i s  s u s c e p t i b l e  a l s o  to  a t t a c k s  o f  b r o n c h i t i s .
B lood p r e s s u r e :  S y s t o l i c  130 .
D i a s t o l i c  90 .
On r e l e a s e  a f t e r  o c c lu s io n  r e a c t i v e  hyperaem ia i s  pronounced and  
l a s t s  f o r  th r e e  m in u te s .
The b lo o d  count i s  5 ,6 7 5 ,0 0 0  red  c o r p u s c le s  p er  c.mm.
Haemoglobin 90 .
The red  ta ch e  on r u l e r  s t r o k in g  i s  n o t  o f  a v i v i d  c o lo u r  and i s  o f  
an a r t e r i a l  t i n t .
Moderate s t r o k in g  produces  a v e r y  s l i g h t  f l a r e .
The w h ea l i s  d is c e r n e d  in  about 1^ - m in u te s ,  and in  2-g- m in u tes  i s  
v e r y  pronounced.
I t  can be se e n  to  form f i r s t  round th e  h a ir  f o l l i c l e s .  These 
m inute w h ea ls  ex ten d  and u l t i m a t e l y  c o a l e s c e  u n t i l  th e  w hole  a r e a  
i s  r a i s e d  betwen 2 - 3  m i l l i - m e t r e s  above th e  s k in  s u r f a c e .
I f  th e  a r e a  i s  c o n g e s te d  b eforeh an d  th e  w heal i s  c o n s id e r a b ly  
m o d if ie d .
(83)
On making a s e r i e s  o f  p u n c tu r e s  through  a d r e n a l in  1 -  1 0 0 0 , so  a s  to  
produce a la r g e ,  a rea  o f  p a l l o r ,  i f  now a P e n c i l  i s  s t r o k e d  v e r y  
f i r m ly  a c r o s s  th e  p a le  a r e a ,  th e  r e d  ta c h e  appears f o l lo w e d  by a 
m o d if ie d  w h e a l .
An i n t e r e s t i n g  o b s e r v a t io n  o f  th e  p a t i e n t  h i m s e l f  i s  t h a t  a f t e r  a 
h o t  bath  th e  f r i c t i o n  o f  th e  to w e l  c a u se s  a g l o s s y  and s w o l le n  
c o n d i t io n  o f  th e  s k in  s u r f a c e .
The i n t e r e s t i n g  f e a t u r e s  o f  th e  c a se  a re :
The marked r e a c t i v e  hyperaem ia .
The red  c o r p u s c le  co u n t .
The a r t e r i a l  t i n t  o f  th e  red  t a c h e ,  and th e  s l i g h t  f l a r e .
The pronounced w heal r e s p o n se .
The e f f e c t  o f  a c o n g e s t iv e  p r e s s u r e  on th e  w h e a l .
The appearance o f  th e  red  ta c h e  and w heal on an area  where
a d r e n a l in  was c o n t r a c t in g  th e  v e s s e l s .
Lewis s t a t e s  t h a t  c a s e s  o f  U r t i c a r i a  f a c t i t i a  do n o t  show an  
e x c e s s i v e  h is ta m in e  r esp o n se  to  s t i m u l i  o th e r  th a n  m e c h a n ic a l .
Case 4: H. F. Fem ale. 40 y e a r s :  Asthma.
T h is  p a t i e n t  j u s t  l a t e l y  has had s e v e r a l  a t t a c k s  during  each  w eek .  
There a re  r £ l e s  and rhonchi a l l  over  th e  c h e s t .
A f t e r  e x e r t io n  o f  any k in d ,  even  a s lo w  w alk  in  th e  f r e s h  a i r ,  sh e  
i s  a lm o st  sure  to  have an a t ta c k  v a r y in g  in  d egree  a c c o r d in g  to  t h e  
f e e l i n g  o f  e x h a u s t io n .
B lood  pressu re: S y s t o l i c  130 . D i a s t o l i c  90 .
B lood  count:  Red c o r p u s c le s  5 ,3 6 5 ,0 0 0  p er  c.mm.
The r e d  ta c h e  comes up q u ic k ly  and th e  f l a r e  i s  v i v i d  and e x t e n s i v e .  
W h ealin g  comes up on th r e e  sup er-im p osed  P e n c i l  s t r o k e s .
Both th e  red  ta ch e  and th e  f l a r e  are o f  a darker and deeper c o lo u r
th a n  u s u a l ,  and th e  d u r a t io n  o f  th e  ta c h e  i s  l o n g e r .
C a p i l la r y  p u l s a t i o n  i s  s e e n  on th e  f i n g e r  p a d s .
The red  ta c h e  comes up w e l l  on th e  w h ite  a r e a  a f t e r  a su b cu ta n eo u s  
i n j e c t i o n  o f  a d r e n a l in .
Comments: This  i s  a c a s e  t h a t  g i v e s  an e x c e e d in g ly  pronounced
t r i p l e  r e s p o n s e .
I t  i s  t o  be n o te d  t h a t  th e  a s th m a t ic  a t t a c k s  on e x e r t i o n  come on 
a f t e r  th e  e f f o r t .
This  seems t o  p o in t  to  a r a p id  e x h a u s t io n  o f  th e  s y m p a th e t ic  n erv o u s  
sy stem  and o f  th e  t h y r o id  and th e  a d r e n a l in  g la n d s  w i t h  a r e s u l t a n t  
h y p e r - a c t i v i t y  o f  th e  p a r a -sy m p a th e t ic  sy stem .
I w ould  a s s o c i a t e  th e  marked l o c a l  r e sp o n se  w ith  e x c i t a b i l i t y  o f  
th e  p a r a -sy m p a th e t ic  sy s tem .
The c a p i l l a r y  p u l s a t i o n  would p o in t  to  a r t e r i o l a r  d i l a t a t i o n ,  but I  
f i n d  t h a t  pronounced c a p i l l a r y  p u l s a t i o n  i s  n o t  p r e s e n t  in  any o f  my 
o th e r  c a s e s  o f  asthm a.
This p a t i e n t  has a dread o f  a c o ld  a tm osp h ere , and th e  tem p eratu re  
o f  t h e  room was h ig h  when I examined f o r  c a p i l l a r y  p u l s a t i o n .
This  m ight account fo r  i t s  p r e s e n c e .
There a re  two f a c t o r s  concerned  i n  the p r o d u c t io n  o f  a r t e r i o l a r  
d i l a t a t i o n  -  th e  a c e t y l  c h o l in e  l i b e r a t e d  by th e  e f f e r e n t  c o l l a t e r a l  
i n  th e  axon r e f l e x  on s t im u la t io n  o f  th e  a f f e r e n t  n e r v e s  by  
h is ta m in e ;  and th e  e x c e s s i v e  s e c r e t i o n  o f  th y r o x in e  from h y p er ­
a c t i v i t y  o f  th e  t h y r o id  g la n d .
The one ta k e s  p a r t  in  th e  l o c a l  r e a c t i o n ,  th e  o th e r  in  th e  g e n e r a l  
r e a c t i o n  to  in j u r y .
I t  has  been s t a t e d  p r e v io u s ly  t h a t  a d r e n a l in  s u p p r e s se s  th e  a c t i o n  
o f  a c e t y l  c h o l i n e .
I b e l i e v e  t h a t  in  asthma we are  d e a l i n g  w i t h  a c o n d i t i o n  where th e  
in d i v i d u a l  i n  th e  endeavour to  combat a harm ful i n f l u e n c e ,  f a i l s  
b eca u se  th e  g e n e r a l  r e sp o n se  to  in j u r y  i s  weakened or i s  l a c k i n g ,  
and th e  l o c a l  r e sp o n se  i s  e x c e s s i v e .
The a s th m a t ic  c o n d i t io n  r e s u l t s  n o t  so much from an e x tr a n e o u s  
harm ful in f l u e n c e  as from th e  want o f  b a la n c e  b etw een  the  two 
r e a c t i o n s  o f  th e  body.
The rem arkable e f f e c t  o f  v e r y  s m a ll  d o se s  o f  a d r e n a l in  i n  t h i s  c a s e  
r e p e a te d  th r e e  to  fo u r  t im e s  a day, i s  due in  my o p in io n  t o  i t s  
d e t e r r e n t  e f f e c t  on th e  to o  f a c i l e  l i b e r a t i o n  o f  a c e t y l  c h o l in e  
and h is t a m in e .
The b lo o d  count i s  h ig h  and i s  to  my mind s u g g e s t iv e  o f  a h i g h l y  
e x c i t a b l e  c o n d i t io n  o f  th e  t i s s u e s ,  so t h a t  th e y  l i b e r a t e  h is ta m in e  
to  c e r t a i n  ty p e s  o f  s t i m u l i  j u s t  as  th e  c a s e s  o f  U r t i c a r i a  f a e t i t i a .  
l i b e r a t e  to o  r e a d i l y  an e x c e s s i v e  q u a n t i ty  o f  h is ta m in e  on mechanical 
s t im u lu s .
The b e n e f i t  t h a t  a c c r u e s  from i n j e c t i o n s  o f  p ep ton e  in  c a s e s  o f  
asthma i s  due to  i t s  h is ta m in e  c o n t e n t .
The s m a l l  d o ses  o f  h is ta m in e  g iv e n  d u rin g  th e  i n t e r v a l s  betw een  
a t t a c k s ,  s t im u la t e  th e  a d ren a l g land  to  a c t i v i t y .
I t  has  been p o in te d  out by McDowall in  a r e c e n t  a r t i c l e  in  th e  
P r a c t i t i o n e r ,  Feb. 1930 , th a t  i f  peptone i n j e c t i o n s  a re  g iv e n  
d u rin g  an a t t a c k ,  the  e f f e c t  i s  to  in c r e a s e  th e  b r o n c h ia l  spasm  
and tu r g e s c e n c e  o f  th e  mucous membrane.
w eek, a co u rse  o f  peptone c e r t a i n l y  a g g ra v a ted  th e  symptoms. 
U l t im a t e l y  th e  p a t i e n t  r e fu se d  a b s o l u t e l y  to  c o n t in u e  w i t h  th e  
peptone i n j e c t i o n s .
In t h i s  c a se  where the a t t a c k s  were o c c u r r in g  f r e q u e n t ly  d u r in g  th e
The tr e a tm e n t  w ith  fr e q u e n t  s m a l l  d o se s  o f  a d r e n a l in  combined w i t h  
g lu c o s e  was commenced, and th e  p a t i e n t  has s t e a d i l y  im proved. She  
i s  now a b le  to  w alk  a good d i s t a n c e  w ith o u t  f a t i g u e .
5: C.M. M ale. 52 y e a r s :  A u r ic u la r  f i b r i l l a t i o n .
Area o f  c a r d ia c  d u l ln e s s  in c r e a s e d  e s p e c i a l l y  tow ards th e  r i g h t .
The s l i g h t e s t  e x e r t io n  b r in g s  on a t t a c k s  o f  dyspnoea .
The b lo o d  p r e s s u r e  in  t h i s  c a se  i s  d i f f i c u l t  to  t a k e .  A few b e a t s
can be heard  coming through a t  180 m i l l i - m e t r e s  Hg.
Most b e a t s  come through  a t  140 m i l l i - m e t r e s  Hg.
The red  b lo o d  count i s  5 ,2 1 0 ,0 0 0  p er  c.mm.
Haem oglobin 80 .
C a p i l la r y  p u l s a t i o n  i s  n o t  seen  even  a f t e r  so a k in g  th e  f i n g e r s  i n  
h o t w a te r .
These t e s t s  were c a r r ie d  out on the  abdom inal s k in  s u r f a c e  where  
m o t t l in g  was e v id e n t .
The r u le r  s tr o k e  b r in g s  out a ta c h e  o f  venous c o lo u r .
Very soon  an i n t e r e s t i n g  change ta k e s  p l a c e .
P a r t s  o f  th e  ta ch e  become o f  a d eeper venous c o lo u r  ru n n in g  i n  l in e s ' '  
about 3 m i l l i - m e t r e s  broad a c r o s s  th e  ta c h e .
The rem ain in g  p a r t  o f  th e  ta ch e  becomes g r a d u a l ly  o f  a v i v i d  p in k y  
red  c o lo u r ,  so t h a t  in  th e  one ta ch e  we have two c o l o u r s ,  l a r g e  p in k  
a r e a s  and narrow bands o f  deep venous c o lo u r .
A h a lo  comes up round th e  ta ch e  2 m i l l i - m e t r e s  broad , and i n  a d d i t i o n  
a l e s s  marked p a l in g  ex ten d in g  fo r  2 - 3  c e n t i - m e t r e s  o u t s id e  th e  
ta c h e  b o r d e r s .
The m argins o f  t h i s  p a le  area  are i r r e g u l a r .
The p a le  area  d ie s  away q u ic k ly ,  w h i le  th e  h a lo  p e r s i s t s .
O u ts id e  th e  h a lo  some s c a t t e r e d  p in -h ea d  s p o t s  o f  a b r ig h t  s c a r l e t
c o lo u r  appear but t h e s e  a re  few in  number. Some may ap p ear  a t  a  
d i s t a n c e  o f  3 c e n t i - m e t r e s  from th e  ta c h e  b o rd er .
These few s c a t t e r e d  s c a r l e t  s p o t s  r e p r e s e n t  th e  f l a r e .
B e fo r e  t h e s e  s p o t s  ap p ear , and a f t e r  th e  p a le  a rea  has d isa p p e a r e d ,  
th e  venous l i n e s  commence to  d ie  away, and soon th e  w h o le  ta c h e  a r e a  
i s  p in k y  r e d .
The h a lo  now ex te n d s  i n t o  th e  t a c h e ,  and v ery  soon th e  ta c h e  
d isa p p e a r s  a l t o g e t h e r ,  l e a v i n g  a p a l l o r  in  the  a rea  o f  s t r o k e .
The tim e o f  d isa p p ea ra n ce  i s  more ra p id  th an  u s u a l .
The w h i t e  r e a c t io n  i s  v e r y  pronounced.
By p r e v i o u s l y  marking out th e  darker p a r t s  o f  th e  abdom inal m o t t l i n g  
I  was a b le  to  a s su r e  m y s e l f  th a t  th e y  w ere r e s p o n s ib le  fo r  th e  
venous bands running a c r o s s  th e  ta c h e .
I i n t e r p r e t  th e  r e s u l t s  as  f o l lo w s :
The venous ta ch e  i s  due t o  the d i l a t a t i o n  o f  a l l  th e  v e s s e l s  i n  th e  
ta c h e  a r e a ,  but th e  m inute v e s s e l s  in  th e  dark p a r t s  o f  th e  m o t t le d  
a r e a s  a re  v e r y  d e f i c i e n t  in  to n e .
These d r a in  th e  venous b lo o d  from a r e a s  where th e  to n e  i s  g r e a t e r  
w hich  a re  in  t h e i r  tu rn  f i l l e d  w ith  oxygen ated  b lo o d .
When th e  a r t e r i o l e s  d i l a t e  th e  ra p id  b lo o d  f lo w  w ashes th e  w h o le  
area  o f  th e  ta ch e  w ith  a r t e r i a l  b lo o d .
The a rea  o f  p a l l o r  surrounding  th e  ta c h e  d e n o te s  c o n t r a c t io n  o f  
th e  a r t e r i o l e s .
The marked venous c o lo u r  o f  th e  ta ch e  a t  i t s  commencement s u g g e s t s  
t h a t  a r t e r i o l a r  c o n t r a c t io n  i s  p r e s e n t  even  b e fo r e  th e  s t im u lu s  i s  
l a i d  down.
The s t im u lu s  seems to  in c r e a s e  th e  a r t e r i o l a r  c o n t r a c t io n  a t  f i r s t ,  
and th e  o n ly  c o n c lu s io n  t h a t  seems to  me t o  accou n t fo r  t h i s
c o n d i t io n  i s  s t i m u la t i o n  o f  th e  sy m p a th e t ic  n e r v e s ,  p r o b a b ly  an 
axon r e f l e x  o f  th e  same n a tu r e  as o c c u r s  in  th e  c a s e  o f  s e n s o r y
\
n e r v e s .
When t h e  h is ta m in e  b r in g s  th e  s e n s o r y  axon r e f l e x  in t o  o p e r a t io n ,  
th e  p a l i n g  d is a p p e a r s .
The f a i l u r e  o f  th e  f l a r e  to  appear to  any a p p r e c ia b le  e x t e n t  may 
depend on th e  m oderate d i l a t a t i o n  o f  th e  a r t e r i o l e s  b e in g  in su ff ic ien t  
to  in c r e a s e  th e  d iam eter  o f  th e  c a p i l l a r i e s  and v e n u l e s .  This
m ight be due to  s u p p r e s s io n  o f  th e  a c e t y l  c h o l in e  a c t i o n .
In su p p o rt  o f  t h i s  s u g g e s t io n  th e r e  i s  th e  f a i l u r e  o f  c a p i l l a r y  
p u l s a t i o n  to  appear even  a f t e r  p r o lo n g e d  h e a t in g  o f  th e  hand i n  h o t  
w a te r .
The pronounced w h ite  r e a c t io n  and th e  p a l l o r  l e f t  when th e  red  ta c h e
d is a p p e a r s ,  s u g g e s t s  an e x c e s s i v e  su p p ly  o f  c o n s t r i c t o r  s u b s t a n c e s .
The in c r e a s e d  p r e s s u r e  in  th e  venous p a r t  o f  th e  c i r c u l a t i o n  due t o  
th e  c a r d ia c  c o n d i t io n  seems to  in d u ce  an a r t e r i o l a r  c o n t r a c t io n  and
a c a p i l l a r y  c o n t r a c t io n  where th e  c a p i l l a r y  to n e  i s  good .
On t h i s  accou n t t h e  p a r t s  o f  th e  s k in  s u r fa c e  where t h e  to n e  o f  th e  
c a p i l l a r i e s  and v e n u le s  i s  a t  a minimum have t o  bear th e  brunt o f  
th e  in c r e a s e d  venous p r e s s u r e .  These p a r t s  t h e r e f o r e  d i l a t e  and 
produce in c r e a s e d  m o t t l in g  o f  th e  s k in  s u r f a c e ,  and i n  th e  ta c h e  
s tr o k e  a re  r e s p o n s ib le  fo r  th e  venous l i n e s .
R e fe r r in g  back t o  page (fc j^) i t  w i l l  be n o te d  t h a t  in  th e  f o o t  where  
th e r e  i s  a t  t im e s  a p r e s su r e  o f  about 90 m i l l i - m e t r e s  Hg. on th e  
v e i n s ,  th e  r e sp o n se s  are  c h i e f l y  c o n s t r i c t o r .
These s k in  r e sp o n se s  are  c o n s ta n t  in  t h i s  c a s e .
I  have n o t e s  e x te n d in g  over s e v e r a l  w eek s .
( 8 9 )
Case 6: A. C. F em ale . 56 y e a r s :  M y ocard ia l D i s e a s e .
B r e a t h le s s n e s s  on e x e r t i o n .
C ard iac  a r e a  o f  d u ln e s s  in c r e a s e d  e s p e c i a l l y  tow ards th e  r i g h t .
The f i r s t  sound i s  p r o lo n g e d .
The seco n d  sound i s  a c c e n tu a te d  and r e d u p l i c a t e d .
The l i v e r  i s  e n la r g e d  and i s  f e l t  one in c h  Below  th e  r i b s  on th e  
r i g h t  s i d e .
P u ls e  1 10 .
There i s  a f a i n t  t r a c e  o f  albumen i n  th e  u r i n e .
The p a t i e n t  i s  a t  p r e s e n t  in  bed and th e r e  i s  now no oedema o f  th e  
l e g s .  B e fo re  g o in g  to  bed how ever, oedema o f  th e  a n k le s  was p r e s e n t  
The b lo o d  p r e s s u r e  i s :  S y s t o l i c ,  220 . D i a s t o l i c ,  1 5 0 .
B lood  count: Red c o r p u s c le s  6 ,4 0 0 ,0 0 0  per  c.mm.
Haemoglobin 9 0 .
The b lo o d  count was tak en  tw ic e  and gave a s l i g h t l y  h ig h e r  se co n d  
c o u n t .
The c o lo u r  o f  th e  red  ta c h e  was n o t  marked, and fad ed  q u i c k l y .
Three su p er -im p o sed  r u le r  s t r o k e s  produced  a m oderate f l a r e .
W healing was pronounced on e i g h t  su p er -im p o sed  P e n c i l  s t r o k e s .
On o c c lu d in g  th e  v e s s e l s  o f  th e  arm, th e  r ed  ta c h e  was b a r e ly  
d i s c e r n i b l e .
W ith  a c o n g e s t iv e  p r e s s u r e  o f  120 m i l l i - m e t r e s  Hg. th e  ta c h e  and 
f l a r e  were marked.
Comments:
W ith th e  e x c e p t io n  o f  w h e a l in g ,  th e  s k in  r e a c t i o n s ,  and th e  h ig h  
b lo o d  p r e s su r e  p o in t  to  an in c r e a s e d  su p p ly  o f  c o n s t r i c t o r  s u b s ta n c e .  
On th e  c o n tr a r y  th e  h igh  b lo o d  count and th e  w h e a l in g  p o in t  t o  an  
e x c e s s i v e  su p p ly  o f  h is ta m in e .
I d e c id e d  to  t r y  th e  e f f e c t  o f  a s m a l l  q u a n t i t y  o f  h i s t a m in e .
A t a b l o i d  c o n t a in in g  .0 0 3  grammes o f  Ergamine Ac. P h o s p h a t e  was 
i n j e c t e d  s u b c u ta n e o u s ly .  This s t r e n g t h  i s  eq u a l  to  1 m illigram m e  
o f  h i s t a m in e .
The e f f e c t  was a la r m in g .  In from 30 s e c o n d s  to  1 m inute  a f t e r  th e  
i n j e c t i o n  th e  p a t i e n t  su d d e n ly  s a t  up in  bed g a sp in g  f o r  b r e a th .
A v i v i d  f l u s h  spread  r a p i d l y  over  th e  f a c e  and n e c k . The p u l s e  
became v e r y  r a p id  and in  a m inute or two c o u ld  s c a r c e l y  be f e l t .
W ith d i f f i c u l t y  she managed to  gasp out t h a t  she was s u r e  sh e  was 
d y in g .  She com pla ined  o f  v i o l e n t  b e a t in g  p a in s  in  th e  h ead 'w h ich  
seemed to  cau se  her ex trem e agony. In  f i v e  m in u te s ,  i n  s p i t e  o f  
h er  c o n d i t io n  w hich  had n o t  m a t e r i a l l y  a l t e r e d ,  sh e  i n s i s t e d  on 
g e t t i n g  out o f  bed to  p a ss  u r in e  and move th e  b o w e ls .  This  proved  
t o  be n e c e s s a r y ,  both  th e  b ow els  and th e  b la d d er  a c t i n g  w e l l .
These symptoms to o k  h a l f  an hour to  a b a t e ,  and i t  was q u i t e  45 mjnutes 
b e fo r e  I f e l t  i t  s a f e  to  l e a v e  h e r .
Lewis c i t e s  Schenk as h a v in g  found t h a t  d o se s  o f  6 -8  m ill igram m es  
in  man produce a co n sp ic u o u s  f a l l  o f  b lo o d  p r e s s u r e ,  r e s p i r a t o r y  
d i s t r e s s ,  c o n t r a c t io n  o f  th e  stom ach, and o c c a s io n a l  c o l l a p s e .
One m illigram m e I tak e  to  be a s t r e n g t h  w hich  in  normal p e r s o n s  
p roduces  s l i g h t  and t r a n s i e n t  symptoms.
I t  i s  d i f f i c u l t  to  g iv e  an e x p la n a t io n  o f  th e  extrem e s e n s i t i v e n e s s  
o f  t h i s  p a t i e n t  to  h i s ta m in e .
One e x p la n a t io n  m ight meet th e  c a s e .
The t i s s u e s  owing to  th e  c a r d ia c  c o n d i t io n  a re  d e p r iv e d  o f  adequate  
oxygen s u p p ly .
H istam in e  i s  l i b e r a t e d  in  la r g e  q u a n t i t y  and i s  removed by th e  b lo o d  
or ly m p h a t ic s .  In th e  b lo o d  i t  s t im u la t e s  th e  a d r e n a l g la n d  and a
!!!?•:
( 9 1 )
Case
"balance i s  rea ch ed  betw een th e  two s u b s ta n c e s ,  c o n s t r i c t o r  and d ila tor.  
T h is  b a la n c e  i s  d i s tu r b e d  by th e  h is ta m in e  i n j e c t i o n .  I
i
I t  w ould  be i n t e r e s t i n g  to  t e s t  th e  a c t i o n  o f  s m a l l  d o se s  o f  h is ta m in e 1 
on o th e r  m y o ca rd ia l  c a s e s .
H a l f  a m illigram m e o f  h is ta m in e  would be a s u f f i c i e n t  s t r e n g t h  to  
commence th e  exp er im en t w i t h .
I f  we a c c e p t  th e  two p r o p o s i t i o n s ,  t h a t  h is ta m in e  i s  c a r r i e d  to  th e  
lu n g s  fo r  d e s t r u c t i o n  th e r e  and t h a t  h is ta m in e  i s  produced  in  
e x c e s s i v e  q u a n t i t i e s  in  m yo ca rd ia l d i s e a s e ,  th en  t h i s  a c c e p ta n c e  
s t r e n g t h e n s  a s u g g e s t i v e  t h a t  c a r d ia c  asthma and a c u te  s u f f o c a t i v e  
pulmonary oedema a re  due to  th e  c u m u la t iv e  e f f e c t  o f  t h i s  s u b s ta n c e  
overcom ing th e  r e s t r a i n i n g  in f l u e n c e  o f  th e  sy m p a th e t ic  n ervou s  
sy s te m , th e  a d r e n a l  and th e  t h y r o id  g la n d s .
The f a c t  t h a t  t h o s e  two c o n d i t io n s  a re  a p t  to  occu r in  th e  e a r l y  
h o u rs  o f  th e  morning when th e  p a r a -sy m p a th e t ic  n erv o u s  system  h o ld s  
pow er, i s  a d d i t i o n a l  support to  t h i s  s u g g e s t i o n .
7: R. B. M ale. Age 36 y e a r s .
C hronic Asthma w i th  emphysema and marked c y a n o s i s .
C ard iac  a rea  o f  d u ln e s s  in c r e a s e d  s l i g h t l y  to  th e  r i g h t .
B lood  p r e s s u r e :  S y s t o l i c  125 . D i a s t o l i c  8 0 .
B lood  count:  6 ,5 3 9 ,0 0 0  per c.mm.
There i s  a w e ll-m a rk ed  venous t a c h e .
The f l a r e  i s  f  4* in  e x t e n t  but has a darker c o lo u r  than u s u a l .
Ten su p er -im p o sed  P e n c i l  s t r o k e s  g iv e  no w h e a l in g .
There i s  no e v id e n c e  o f  c a p i l l a r y  p u l s a t i o n  even  a f t e r  so a k in g  ,th e  
hand in  v e r y  h o t  w a ter .
The forearm  and hand are  in s e r t e d  in t o  a bath  a t  a tem perature  o f  
o
4 4 . 5 c .
( 9 2 )
The l i v i d i t y  o f  th e  s k in  i s  n o t  d im in is h e d .
o
I n s e r t i o n  in t o  a hath  o f  7 c .  does n o t  cau se  th e  u s u a l  r e d d is h  p in k  
c o lo u r  o f  th e  s k in .
In th e  normal c a s e  i f  a p r e s s u r e  o f  70 m i l l i - m e t r e s  Hg. i s  thrown on
o
th e  arm v e s s e l s ,  c y a n o s i s  o f  th e  forearm  commences a t  15 c . , and 
o
l a s t s  u n t i l  40 c .  when th e  r ed  r e a c t i o n  a p p e a r s .
I t  appears  t h a t  an in c r e a s e d  p r e s s u r e  in  th e  venous sy stem  has v e r y  
l i t t l e  in f l u e n c e  on th e  c y a n o s is  in  t h i s  c a s e ,  h u t t h a t  i t  i s  due fo r
th e  most p a r t  to  d e f e c t i v e  a b s o r p t io n  o f  oxygen hy th e  lu n g  capillaries.
Case 8: Baby H. Age 2 y e a r s :  H aem oph ilia .
There i s  th e  u s u a l  f a  m i l y  h i s t o r y  on the m o th er’ s s i d e .
The d ea th  o f  a b r o th e r  who was a l s o  a h a e m o p h il ia c  was due to
haem orrhage.
The f o l l o w i n g  s k in  t e s t s  were made f i v e  months a go .
The t r i p l e  r e sp o n se  i s  w e l l  marked, p ro b a b ly  more so  th a n  u s u a l .  ]
The k n ees  and th e  ex p o sed  p a r t s  o f  th e  l e g s  above and below  th e  k n ees  
show a marked red  c o lo u r in g  o f  th e  s k i n .  !
M o t t l in g  o f  th e  l e g s  i s  marked.
The w h it e  r e a c t io n  does n o t show i t s e l f  in  any p a r t  o f  th e  body even 
a f t e r  s e v e r a l  c a r e f u l  a t tem p ts  to  produce i t .
A f o r t n i g h t  ago th e  c h i l d  d eve lop ed  a s e v e r e  cough w hich  from i t s  J
p aroxysm al n a tu r e  was d ia g n o sed  as p ro b a b le  whooping cough.
!i
During each  a t t a c k  o f  cough ing  th e r e  was s e v e r e  b le e d in g  from th e  Ij
n o s e .  |
The p a l l o r  and w eakness o f  th e  c h i l d  became a la rm in g .
An i n j e c t i o n  was g iv e n  o f  8000 u n i t s  o f  a n t i - d i p h t h e r e t i c  serum in  f
’ I I I
w hich  was d i s s o l v e d  a 1 -  1000 a d r e n a l in  t a b l o i d .  Ij
/( 9 3 )
One s l i g h t  b le e d in g  o ccu rred  about h a l f  an hour a f t e r w a r d s ,  but  
t h e r e  has  been  no r e c u r r e n c e  o f  th e  b l e e d in g  s i n c e .
The cough c o n t in u e d  f o r  a w eek, but f o r t u n a t e l y  i s  now im p rov in g .
Comments:
The to n e  o f  th e  m inute  v e s s e l s  seems to  be d e f e c t i v e  i n  t h i s  c a s e  
and c o n s t r i c t o r  s u b s ta n c e s  d im in is h e d .
I t  was m en tion ed  i n  th e  s e c t i o n  on th e  r ed  t a c h e ,  t h a t  in  o n ly  two
c a s e s  had I had any d i f f i c u l t y  in  b r in g in g  out th e  red  t a c h e .  One
o f  th e  c a s e s  has a lr e a d y  been d e s c r ib e d  -  Case 1 o f  t h i s  s e r i e s .
The o th e r  e a se  i s  g iv e n  b e low .
Case 9: A. W. 29 y e a r s :  P a r t u r i t i o n .
A . la r g e  haematoma d ev e lo p ed  in  th e  l a b i a  o th e r w ise  b le e d in g  was n o t  
e x c e s s i v e .
Two days a f t e r  th e  co n f in e m e n t ,  on two s tr o n g  su p er - im p o sed  r u l e r  
s t r o k e s  no s ig n  o f  a red  ta ch e  was s e e n .
Three s t r o n g  su p er -im p o sed  s t r o k e s  gave a v e r y  f a i n t ,  but ;just 
d i s c e r n i b l e  change in  the s k in  c o lo u r .
That th e  f a i l u r e  o f  th e  r e a c t io n  t o  appear on two h ea v y  s t r o k e s  was 
n o t  n e c e s s a r i l y  due t o  l o s s  o f  b lo o d  i s  shown by th e  n e x t  c a s e .
The p r e s e n t  c a se  had, a f t e r  th e  t h i r d  day, a v ery  la r g e  su p p ly  o f  
m ilk  i n  her  b r e a s t s .
A f te r  a week th e  r ed  ta c h e  came up i n  the  o rd in a ry  way.
( 9 4 )
Case 10: S . W. Age 30 y e a r s .
Induced  Labour: P la c e n t a  P r a e v ia .
P a t i e n t  v e r y  s t o u t .
She l o s t  a l a r g e  q u a n t i t y  o f  b lo o d  p r e v io u s  to  th e  in d u c t io n  o f  
la b o u r .
a
A fte r  th e  co n fin em en t she f a i n t e d  s e v e r a l  t im e s .
The p u l s e  was s c a r c e l y  p e r c e p t i b l e  and v e r y  r a p id .
Two days a f t e r  c o n f in e m e n t ,  on r u le r  s t r o k i n g  a ta c h e  d e v e lo p e d  v e r y  
s i m i l a r  to  Case 5 .  The b lu e  l i n e s  however' were much n arrow er, and 
th e  c o lo u r  i n  th e  red  ta c h e  was f a i n t e r .
There was q u i t e  a w e ll-m a r k e d  f l a r e .
T h is  p a t i e n t  had no m ilk  in  th e  b r e a s t s  a t  any t im e .
Langdon Brown -  "The E n d o cr in es  and th e  Gonads" -  s a y s  t h a t  j u s t  
b e fo r e  p a r t u r i t i o n  th e  i n h i b i t o r y  e f f e c t  o f  th e  corpus luteum  
on th e  p i t u i t a r y  g la n d  p a s s e s  o f f .  P i t u i t r i n  p a s s e s  in t o  th e  b lo o d  
and e x c i t e s  th e  u te r u s  to  c o n t r a c t .
A f te r  p a r t u r i t i o n  p i t u i t r i n  e x c i t e s  th e  s e c r e t i o n  o f  m i lk .
I t  i s  p o s s i b l e  t h a t  th e  p i t u i t r i n  in  Case 9 may have been th e  ca u se  
o f  th e  f a i l u r e  o f  th e  red  ta c h e  t o  ap p ear .
Case 11: J .  T. Age 34 y e a r s .  Female: Exophthalm ic G o itr e
Exophthalm os: T achycardia: Tremor:
G eneral f lu s h i n g  o f  s k in  s u r fa c e :
B lood  p r e s su r e :  S y s t o l i c  1 40 . D i a s t o l i c  95 .
C a p i l la r y  p u l s a t i o n  on f in g e r  p a d s , th e  w hole o f  th e  palm o f  th e  
hand, th e  fo r e h e a d ,  and th e  l i p s .
I t  i s  pronounced and can be s e e n  d i s t i n c t l y ,  a l th o u g h  th e  p u l s e  i s  
110 p er  m in u te .
( 9 5 )
The red  ta c h e  has an a r t e r i a l  t i n t ,  and i t  comes up q u ic k ly .
On th e  hack th e  f l a r e  i s  o n ly  o f  m oderate e x t e n t  and c o lo u r  and 
th e r e  i s  a p a l l o r  around th e  f l a r e  e x te n d in g  in t o  th e  f l a r e  a r e a .
The ta c h e  on m oderate s t r o k in g  fa d e s  b e fo r e  th e  f l a r e  -  a most  
u n u su a l  o c c u r r e n c e .
The w h ea l comes up q u ic k ly  and d isa p p e a r s  q u ic k ly .
I t  i s  marked on t e n  su p er -im p o sed  P e n c i l  s t r o k e s  and i s  j u s t  tangible  
on f i v e  s t r o k e s .
Comments:
The to n e  o f  th e  m inute v e s s e l s  i s  good as  shown by th e  a r t e r i a l  
ta c h e  and th e  p a l l o r  around and i n  th e  f l a r e  a r e a .
The r a p i d l y  fa d in g  ta c h e  i s  due to  th e  speed y  rem oval o f  h is ta m in e  
from th e  a r e a .
T h is  i s  e f f e c t e d  by the  ra p id  b lood  f lo w .
The qu ick  w heal r e sp o n se  and r a p id  s u b s id e n c e  i s  due to  t h e  same 
c a u s e .
In t h i s  c a se  we have h y p e r - a c t i v i t y  o f  th e  sy m p a th e t ic  nervous  
sy s te m , and a d ren a l g la n d  -  as  shown by th e  in c r e a s e d  to n e  in  th e  
m inute v e s s e l s  -  and o f  th e  th y r o id  g la n d .
The r a p id  l o c a l  r e sp o n se  and i t s  speed y  d isa p p ea ra n ce  i s  due to  th e  
a r t e r i o l a r  d i l a t a t i o n .
A s im i l a r  r e s u l t  can be g o t  by s t r o k in g  an a r e a  where th e  f l a r e  i s
a lr e a d y  p r e s e n t .
Case 1 2 :  J . H. 34 y e a r s .  M ale.
C hronic dry P l e u r i s y  -  both  s i d e s  -  l a s t i n g  s e v e r a l  weeks w ith o u t
any change.
Temperature norm al.
B lood p r e s s u r e :  S y s t o l i c  1 30 . D i a s t o l i c  9 5 .
Had c h r o n ic  eczema when a c h i l d .
Even a f t e r  4 su p er - im p o sed  r u le r  s t r o k e s  th e  ta c h e  comes up w ith  a 
v e r y  l i g h t  p in k  c o lo u r  and fa d e s  q u i c k l y ,  g iv in g  p l a c e  t o  a d i s t i n c t  
p a l l o r .
There i s  no f l a r e .
S ix  heavy  s t r o k e s  g iv e  a s l i g h t  f l a r e .
A dau gh ter  9 y e a r s  o ld  g i v e s  an e x a c t l y  s im i l a r  s k in  r e s p o n s e .
She s u f f e r s  a t  p r e s e n t  from a c h r o n ic  form o f  eczem a. j
i
She has w i t h in  th e  l a s t  s i x  months had two a t t a c k s  w hich  her m other I
d e s c r ib e s  as f a i n t i n g  a t t a c k s ,  but from th e  d e s c r i p t i o n  g iv e n  me I  
sh o u ld  be i n c l i n e d  to  t h in k  th e  a t t a c k s  were e p i l e p t i f o r m .
T his c a s e  seems to  me to  be t y p i c a l  o f  a d e f e c t i v e  l o c a l  r e sp o n se  to  ]
i n j u r y .  There i s  th e  c h r o n ic  eczem a, and th e  c h r o n ic  p l e u r i s y  coming  
on w i th o u t  tem p eratu re  and l a s t i n g  f o r  many w eek s .
In th e  c a se  o f  th e  d a u g h ter ,  i f  th e  a t t a c k s  are  e p i l e p t i c  th e n  her  
s k in  r e a c t i o n s  are  e x a c t l y  th e  o p p o s i t e  o f  th e  s k in  r e a c t i o n s  in  my
I
o th e r  c a s e s  o f  e p i l e p s y . ij
I  r e a l i s e  t h a t  I have m ere ly  touched  on th e  f r in g e  o f  my s u b j e c t .  Some 
o f  th e  r e a c t i o n s ,  i f  s t u d ie d  e x h a u s t iv e ly  co u ld  e a s i l y  have formed a 
s u b j e c t  f o r  a t h e s i s  by th e m s e lv e s .  My n o t e s  were made d u r in g  the  routine 
work in  a busy  g e n e r a l  p r a c t i c e  and c o n s ta n c y  to  th e  p u r s u i t  o f  in form ation  !
i
on any one p a r t  o f  my s u b j e c t  was a lm ost  im p o s s ib le .  ,j
More d e t a i l e d  in fo r m a t io n  would have been o f  c o n s id e r a b le  advantage and j ' lj J
m ight have l e d  to  d i f f e r e n t  c o n c lu s io n s .  jJ
For me th e  s tu d y  has y i e l d e d  a w ide f i e l d  o f  th o u g h t .  !;
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